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NRR REVIEW STANDARD
RS-002

Processing Applications for Early Site Permits

1.0

PURPOSE
This review standard (RS)

(2) describes the process for reviewing an early site permit (ESP) application and
provides guidance for completing the steps in the process (see Sections 4.1
through 4.3 below and Attachment 1),

(2) provides detailed guidance for review for ESP applications and provides
references to review criteria for areas within the scope of the review (see
Sections 4.4 through 4.6 below and Attachments 2 and 3),

3) provides a sample safety evaluation to be used by the NRC staff as guidance for
documenting the results of ESP application reviews (see Section 4.7 below and
Attachment 4), and

(4) provides references to inspection guidance that supports the staff's
determinations on ESPs (see Section 4.8 below).

The goal of an RS is to ensure that the staff’s reviews of licensing actions are conducted
in an effective, efficient, and consistent manner; and that the reviews result in
high-quality and timely products. This RS addresses the goals in the NRC'’s Strategic
Plan in a number of ways.

Safety. In the process of developing the ESP RS, the staff has carefully evaluated what
information is needed from an applicant, and what the staff's evaluation should address
to support issuance of an ESP. Therefore, this process helps ensure that the staff's
review of an ESP application will be comprehensive in addressing applicable
requirements.

Openness. By making the staff’s review standards available to stakeholders, the ESP
RS contributes to increasing openness in the regulatory process.

Effectiveness. The ESP RS makes maximum feasible use of existing NRC guidance.
The issuance of the guidance in this RS will help ensure that the staff's review of future
ESP applications is effective and efficient by consolidating guidance for staff review of
an ESP in one document.
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2.0 BACKGROUND

As discussed in the Statements of Consideration for Title 10 of the Code of Federal
Regulations (10 CFR) Part 52 (54 FR 15372), the purpose of the ESP regulations in
Part 52 is, in part, to make it possible to resolve safety and environmental issues related
to siting before an applicant needs to make large commitments of resources. Having
obtained an ESP, an applicant for a combined license (COL) for a nuclear power plant
or plants can then reference it in the COL application. In accordance with 10 CFR
52.39, site-related issues resolved at the ESP stage will be treated as resolved at the
COL stage unless a contention is admitted that a reactor does not fit within one or more
of the site parameters in the ESP, a petition alleges that the site is not in compliance
with the ESP, or a petition alleges that the terms and conditions of the ESP should be
modified.

The ESP application is required to address site safety, environmental protection, and
emergency planning. If the applicant desires to perform limited site work after issuance
of the ESP, the ESP application must also include a redress plan should no nuclear
power plant be constructed on the approved site. Pursuant to 10 CFR 52.17(a)(2),
consideration of the need for power, as part of an applicant’s environmental report (ER),
is not required at the ESP stage. In addition, the Commission has determined (and
documented in letters to prospective ESP applicants dated June 2, 2003) that
consideration of alternative energy sources in the ER is not required at the ESP stage.

Once an ESP application is submitted, the NRC staff reviews the ESP application in the
three areas of site safety, environmental protection, and emergency planning. The
purpose of the review is to determine whether the application meets NRC regulations
and the requirements of the Atomic Energy Act. The staff's safety evaluation report
(SER) will reach conclusions regarding whether there is reasonable assurance that the
site can safely host a future nuclear power plant or plants. In addition, the SER will
contain a determination regarding emergency planning based on the level of detail in the
emergency planning information provided by the applicant. If the information submitted
by the applicant under 10 CFR 52.17(b) is relatively limited, the staff’s finding on
emergency planning will focus on whether there are significant impediments to the
development of emergency plans. If major features of the emergency plans are
submitted, the staff will make a determination regarding the adequacy of those features.
If complete emergency plans are submitted, the staff will determine whether these plans
provide reasonable assurance that adequate protective measures can and will be taken
in the event of a radiological emergency. The staff will also develop an environmental
impact statement (EIS) in accordance with the National Environmental Policy Act
(NEPA) and 10 CFR Part 51 to determine and evaluate environmental impacts of the
potential use of the proposed site to host a nuclear power plant or plants, and
alternatives.!

! ESP applicants are not required to address certain subjects within the scope of NEPA,
including the need for power and alternative energy sources.



NRR Review Standard RS-002 Page 3 of 18

3.0

4.0

4.1

This RS provides guidance on the staff's process for reviewing an ESP application and
developing the SER. The RS also provides specific technical and format guidance for
developing the SER (including emergency planning aspects). Finally, it provides or
references staff guidance for reviewing the ER and developing the EIS.

This RS was originally issued as a draft for interim use and public comment in
December 2002. In April 2003, two additional review guidance sections (on accident
analysis for the site safety assessment and on quality assurance measures) were
issued for interim use and public comment.

Most comments received on the document were made by the Nuclear Energy Institute
and two prospective ESP applicants. These commenters focused on the need to
provide guidance in RS-002 on review of applications employing the plant parameter
envelope (PPE) approach. Other comments focused on the need to be clear regarding
the role and NRC treatment of quality assurance measures that support an ESP
application, and on clarifying guidance for review of accident analyses in site safety
assessments. The remaining comments were mostly recommendations for wording
changes in certain technical guidance sections of RS-002. The staff's responses to
these comments on the draft RS have been incorporated, as appropriate, into the
guidance in this RS. Comments were also received from the Nuclear Information and
Resource Service and Ms. Sandra Lindberg; the staff determined that RS-002 did not
need to be revised to address these comments.

APPLICABILITY

This RS is applicable to ESPs.

USE OF THIS REVIEW STANDARD

This section provides guidance for use of this document and other documents in
processing an ESP application.

Process Description

Attachment 1 provides a process flow chart that identifies each major step involved in
processing an ESP application.

(1) The staff should follow the process outlined in Attachment 1 and this section for
processing ESP applications. Specific guidance for each step is provided below.
The project manager (PM) for the review of each ESP application is responsible for
coordinating the staff’'s review following the process described in this section and
illustrated in Attachment 1.

(2) Steps in the ESP Review Process
(@) The Program Director, New, Research and Test Reactors Program (RNRP),

will designate a PM for each ESP application submitted or expected to be
submitted.
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Attachment 2 lists applicable review guidance sections, most of which are
appended to Attachment 2.2 It also lists the primary and secondary NRC
technical branches responsible for performing the review of each topic. The
PM will be responsible for coordinating the work of the NRC technical
branches identified in Attachment 2. The PM will also be responsible for
coordinating with the environmental project manager (EPM), whose
responsibilities are defined in step (b) below, to ensure that (1) the schedules
for development of the SER and the EIS are coordinated, and (2) the two
documents are consistent. The PM will accomplish the following:

Ensure the applicant notifies the PM when the applicant submits the ESP
application to the Director, Office of Nuclear Reactor Regulation (NRR),
in accordance with 10 CFR 2.101(a).

Provide guidance to the technical branches and other staff on the
process and schedule for the acceptance review of an ESP application.

Verify, in accordance with 10 CFR 2.101(a)(2), that a copy of the
tendered application is made available for public inspection at the NRC
Web site and at the NRC Public Document Room.

In consultation with the NRR Work Planning Center, obtain and notify the
technical branches of the technical assignment control (TAC) number(s)
for the ESP review.

Promptly notify the Office of the General Counsel (OGC) of receipt of the
ESP application, and ensure that OGC is involved throughout the ESP
application review.

Ensure that proprietary information submitted in conjunction with the ESP
application is handled as required by 10 CFR 2.790 and NRR Office
Instruction LIC-204, “Handling Requests to Withhold Proprietary
Information from Public Disclosure.”

Ensure that a notice of receipt of the application is published in the
Federal Register.

2 The review guidance sections have, in most cases, been developed from NUREG-
0800, “Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power
Plants.” The review guidance sections in this RS differ from similar sections in NUREG-0800 in
that they specifically address ESPs, which were not a part of the regulatory process when most
sections of NUREG-0800 were last updated. These guidance sections are appended to
Attachment 2 of this RS. The staff found that a few, more recent sections of NUREG-0800
provide satisfactory guidance for ESP reviews without the need for significant revision. These
sections are referenced in Attachment 2 to this RS, rather than being appended to Attachment

2.
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(b)

(€)

The License Renewal and Environmental Impacts Branch (RLEP) will
designate an EPM to coordinate review of the ER submitted by the applicant
and to coordinate development of the EIS. Attachment 3 lists applicable
sections of NUREG-1555, “Standard Review Plans for Environmental
Reviews for Nuclear Power Plants,” that are to be addressed in the EIS and
the primary and secondary NRC technical branches responsible for
performing the review of each topic. Attachment 3 also provides
clarifications (where appropriate) to the guidance of NUREG-1555 that the
staff will consider while reviewing an ESP application. The EPM will
coordinate the acceptance review of the ESP application with the PM as
discussed in step (c) below. The EPM will also coordinate with the PM to
ensure that (1) the schedules for development of the SER and the EIS are
coordinated, and (2) the two documents are consistent. Finally, the EPM will
review the site redress plan (if submitted by the applicant) to ensure, in
accordance with 10 CFR 52.25(a), that the final EIS includes a conclusion
with respect to whether the activities allowed under 10 CFR 50.10(e)(1) will
or will not result in any significant environmental impact that cannot be
redressed.

The PM and EPM will coordinate the determination of whether the application
is complete and acceptable for docketing. The PM and EPM will provide
copies of the site safety assessment (including emergency planning
information) and the ER to the primary review branches designated in
Attachments 2 and 3. Responsible sections within these branches (i.e.,
sections responsible for performing technical reviews for the subject matter in
Attachments 2 and 3) will, within the time frame specified by the PM, provide
a memorandum to RNRP (for the safety assessment and emergency
planning information) or to RLEP (for the ER) with a conclusion as to whether
the information provided for their sections of the ESP application review is
reasonably complete and acceptable to support docketing. The criterion for
such determination is that information is provided to allow the staff to perform
the reviews of the sections of the application assigned to their respective
branches in accordance with the standard review plans and other guidance
contained or referenced in Attachments 2 and 3 to this RS (i.e., all
requirements addressed, no blank or essentially blank sections). During its
review, it is possible that the staff will develop requests for additional
information (RAIs) in each review area. The acceptance review represents a
determination of whether the safety case and the evaluation of the
environmental impacts presented in the application are reasonably clear and
well supported, such that detailed review and development of RAIs (as
needed) are feasible. Therefore, the criterion for the acceptance review is
not that the application is complete or sufficient in all respects such that no
additional information will be needed, nor is the criterion that it is acceptable
for issuance of an ESP. Rather, the application should be reasonably
complete. Upon receipt of all inputs from the technical staff, the PM, with
input from the EPM, will prepare a letter from the Director, NRR (or other
signature authority specified by Office Instruction ADM-200), notifying the
applicant that the application is accepted for docketing or is rejected; if the
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(d)

(e)

(f)

9

(h)

()

application is rejected, the letter should explain why. The PM will ensure
concurrence is obtained and the letter mailed to meet the timeliness
requirements of 10 CFR 2.101.

If the staff determines that the application is reasonably complete such that a
detailed review can be initiated, the PM will verify that the applicant has
provided the number of copies required by 10 CFR 2.101 to local and State
officials. The PM will then docket the application.

In consultation with the NRR Work Planning Center, the PM will develop a
schedule for review of the ESP application and will provide the schedule to
the technical branches and other NRC staff. The PM should maintain the
schedule throughout the review process and should also keep the ESP
applicant informed as to the staff's progress in achieving major milestones.

The PM will provide training and guidance on the process for review of the
safety assessment and development of the SER to technical staff and other
NRC staff, as needed.

The PM will make a public notification in the Federal Register of the
docketing of the ESP application. In addition, the Secretary of the
Commission will issue a Notice of Hearing as soon as practicable after the
application is docketed. The Notice of Hearing may set a date for the initial
hearing (at least 30 days after issuance of the notice), or the date may be set
in a subsequent notice. Given the likely duration of an ESP review, it is
unlikely that the hearing date will be established in time to be included in the
initial notification. Section 4.2 of this RS further discusses the hearing
process.

In accordance with Section 2.3 of NRR Office Instruction LIC-101, “License
Amendment Review Procedures,” the PM will determine whether there are
any appropriate precedents for the review of an ESP application. If any are
found, the PM will ensure the technical branches involved in the review are
aware of the precedents and that the precedents are considered in the
review of the ESP application. Technical staff may also identify precedents
and should discuss them with the PM as appropriate.

In consultation with the NRR Work Planning Center, the PM will develop a
work plan for processing the safety evaluation, using a similar approach to
that specified in Section 2.4 of LIC-101. The plan will define the scope of the
review, resources needed for the review, and the schedule for completion of
the review. The work plan will be coordinated with technical branches
involved in the review. The PM will submit work requests to the appropriate
technical branches in accordance with Section 2.5 of LIC-101.

Technical branches will perform technical reviews of sections of the safety
assessment within their purview, using the guidance of Attachment 2 to this
RS and its references. The staff will develop preliminary draft inputs for
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(k)

assigned SER sections, and will concurrently develop RAls for assigned
sections if additional information is needed to support the conclusions
needed for the SER inputs. Section 4.3 of LIC-101 provides additional
guidance on determining whether RAIs are necessary and appropriate.
Technical branches will develop RAIs where needed and will provide them to
the PM (may be e-mailed to PM, followed by internal memorandum from
cognizant section chief) along with the preliminary draft SER inputs. The PM
will compile the RAIs, work with the branch to ensure that the RAIs are clear
and have an appropriate regulatory basis, coordinate with OGC for issues
within the scope of the hearing, and develop an RAI package in accordance
with LIC-101. If necessary (e.g., to verify whether the RAI package contains
proprietary information), the PM may provide the RAI package to the
applicant informally, in accordance with NRR Office Instruction COM-203,
“Informal Interfacing and Exchange of Information with Licensees and
Applicants.” The PM will provide the RAI package to the applicant formally
by letter or letters. Once the applicant responds to the RAls, the PM will
coordinate review of the responses by the cognizant technical branches. The
PM will also review the preliminary draft SER inputs for consistency, format,
and content, and will provide feedback to the technical branches to assist in
developing the “formal” draft SER sections as discussed in step (k) below.

Assigned technical branches will develop sections of the draft SER, ensuring
that requirements of 10 CFR Part 52 and other applicable regulations are
met, and using the guidance of this RS (including in particular the technical
guidance sections appended to Attachment 2 to this RS) and its references.
Reviewers will ensure that the safety case in all assigned sections of the site
safety assessment is adequately supported by clearly identified references
as needed.

As discussed in Section 4.7 of this RS, each section of the SER will contain
the subsections shown in Attachment 4 to this RS (introduction, regulatory
evaluation, technical evaluation, and conclusions). Technical branches will
use the general format specified in Attachment 4 unless agreed otherwise by
the PM, in consultation with OGC, during the work planning process. Sample
content for these subsections is provided in Attachment 4. Sample wording
for the “Conclusions” subsection is found under “Evaluation Findings” in the
technical guidance sections appended to Attachment 2 to this RS. The actual
conclusions will be site- and application-specific.

The inputs to the draft SER will summarize the RAls developed by the staff (if
any) and the applicant’s responses to the RAIs. If necessary, the draft SER
may contain open items that remain to be addressed by the applicant. As
described in Section 4.5 of LIC-101, the SER will include, or summarize and
reference, docketed information substantively relied upon by the staff in
making its findings. Important assumptions and limitations on the
conclusions and findings in each SER section should be clearly identified.
Each technical branch developing an input to the draft SER will work with the
PM and with other technical branches (including secondary review branches
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()

(m)

(n)

(0)

(p)

as designated in Attachment 2 to this RS) as needed during development to
help ensure that the product submitted is consistent and complete.

RNRP will provide guidance to the NRC's inspection staff on expected areas
for inspection in support of the staff's review of an ESP application. In
addition, the PM will request recommendations from the technical branches
during development of the SER regarding areas that the NRC'’s inspection
staff should inspect. The PM will compile inputs received and provide them
to the inspection staff. When the draft SER is complete, the PM will also
provide a copy of that document to the inspection staff. Additional
information and references for the inspection process are provided in
Section 4.6 of this RS.

After the branches prepare the inputs to the draft SER, the technical staff-
approved inputs will be provided (via internal memorandum from the
cognizant section or branch chief) to the PM, who will compile the inputs into
a single integrated SER. The PM is responsible for ensuring that the facts
stated in the staff's SER are internally consistent and consistent with those
set forth in the applicant’s site safety assessment, and that the SER is clearly
and professionally written. The PM will work with staff reviewers as needed
to correct any identified deficiencies. The PM will then submit the draft SER
for technical editing and will incorporate the technical edits where
appropriate. If substantive changes are made to the SER, affected technical
branches will be asked to reconcur. The completed SER will then be
subjected to a review and concurrence process to verify its quality and
internal consistency. If substantive changes are made to any input to the
draft SER, the PM will notify the providing branch as soon as possible to
minimize delays in concurrence caused by disagreements between the PM
and technical branches. All technical branches that provided input to the
draft SER will be on concurrence.

The PM will obtain concurrence from OGC, whose review will ensure the
draft SER is defensible and complete from a legal perspective, and that
counsel has no legal objection to the document.

As authorized by NRR Office Instruction ADM-200, “Delegation of Signature
Authority,” the Program Director, New, Research and Test Reactors
Program, will approve the draft SER unless another official is designated for
this responsibility during work planning for the ESP review.

If necessary (e.g., to determine whether the draft SER contains proprietary
information), the PM may provide the draft SER to the applicant informally, in
accordance with COM-203. The PM will provide the draft SER to the
applicant formally by letter. The draft SER will be issued as a draft NUREG
document and made publicly available. The PM will provide a copy of the
draft SER to the Advisory Committee on Reactor Safeguards (ACRS) for its
review. (See Section 4.3 of this RS for additional information on the ACRS
review.)
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4.2

(q) If the draft SER contains open items, the applicant will respond to the open
items, and the staff will then review the responses. The resolution of the
open items will be described in the final SER. The final SER will be
developed in a manner similar to the process just discussed for the draft
SER. The staff will revise the draft SER and, after approval of the revised
document, will issue it as the final SER. The final SER will be issued as a
NUREG document and made publicly available.

(n After the environmental review [discussed in more detail in step (b) of this
section] is completed, the hearing (discussed in more detail in Section 4.2) is
conducted, and the ACRS report (discussed in more detail in Section 4.3) is
submitted to the Commission, the Commission will determine whether the
ESP application meets applicable standards and requirements of the Atomic
Energy Act and the Commission’s regulations. The Commission will also
determine whether required notifications have been made to other agencies
or bodies. If these requirements have been met, the Commission will issue
the ESP in accordance with 10 CFR 52.24, with conditions and limitations as
the Commission deems appropriate and necessary.

Public Hearings

A hearing is required for the ESP proceeding. OGC is primarily responsible for
coordinating the activities associated with the hearing process, with technical support
from the staff. The process is governed by Subpart G of 10 CFR Part 2. The process
begins with public notice of the hearing and an opportunity to intervene. The
Commission may select one or more of its members, an Atomic Safety and Licensing
Board (ASLB), or a named officer to preside over the proceeding. If the Commission
does not so provide, the chairman of the Atomic Safety and Licensing Board Panel will
designate an ASLB or an administrative law judge to preside over the proceeding.

Pursuant to 10 CFR 2.714, any person whose interest may be affected by a proceeding
may file a written petition for leave to intervene within the time provided in the notice of
hearing, or the time otherwise specified by the Commission, the presiding officer, or the
ASLB. Before the first prehearing conference, such a petitioner must file a supplement
to the petition that must include a list of contentions that the petitioner seeks to have
litigated in the hearing. A petitioner will not be admitted as a party to the proceeding
unless the petitioner submits at least one contention meeting the standards of 10 CFR
2.714. The ASLB or presiding officer rules on each petitioner’s standing and the
admissibility of the contentions, and any petitioner who is denied intervention may
appeal to the Commission. If intervention is granted, discovery is conducted against
the applicant and admitted intervenors. This phase of the hearing process occurs early
during the staff’s review of the application.

Once the staff has completed the SER and the EIS, the process of preparing for and
conducting the hearing begins. Late-filed contentions based on the SER and EIS may
be filed. In a contested proceeding (i.e., one in which intervention has been granted, or
there is a controversy between the staff and the applicant concerning issuance of the
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4.3

4.4

permit or its terms and conditions), discovery is then conducted against the staff, and
motions for summary disposition may be filed. The parties prepare pre-filed testimony
on the contentions remaining in issue. The presiding officer or ASLB then presides
over the hearings. In an uncontested proceeding, the presiding officer or ASLB will
consider the issues set forth in 10 CFR 2.104(b)(2) and (3), as specified in

10 CFR 52.21.

Upon conclusion of the hearings, all parties file proposed findings and reply findings.
The ASLB or administrative law judge then issues its initial decision. Petitions for
Commission review of the decision may be filed. The Commission then makes a
decision on the ASLB/administrative law judge decision and decides whether to issue
the ESP.

ACRS Review

As required by 10 CFR Part 52, the PM will provide a copy of the ESP application to the
ACRS after the ESP application is accepted for docketing. The PM will also provide
the completed draft SER (with open items, if applicable) to the Committee for its
review. The PM will, soon after receipt of the ESP application, discuss the schedule for
the Committee’s review with the ACRS staff to ensure that Committee resources are
available when needed for the review. The PM will also discuss with the ACRS the
staff’s plans for presentations to the Committee on the ESP application and the results
of the staff’s review of the application. The Committee will report to the Commission on
those portions of the application that concern safety. The staff will include the ACRS
report in the final SER, along with the staff's responses to the Committee’s comments
and recommendations.

Review Criteria

Attachments 2 and 3 identify areas to be reviewed for the SER and the EIS,
respectively, and the primary and secondary NRC review branches for each area. The
attachments are organized by NRC technical branch for ease of use. Primary review
branch reviewers will:

(1) Review the areas of the site safety assessment or environmental report
identified in the matrices in Attachments 2 and 3, respectively, that fall within
the purview of their branches. The column labeled “Primary Review Branch”
identifies the branch responsible for review and development of an SER
section or for the review of the environmental impacts for a given area, while
that labeled “Secondary Review Branch” identifies review areas in which the
designated branch contributes to an SER or EIS section to be developed by
another branch.

(2) Refer to the guidance documents listed in the Section and
Comment/Additional Guidance columns of Attachments 2 and 3 for guidance
on what to consider when conducting the review. For NUREG-0800 sections
applicable to the ESP review and referenced in Attachment 2, references to
“the plant” will be deemed to refer to “a nuclear power plant or plants of
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4.5

specified type that might be constructed on the proposed site (or falling within
a plant parameter envelope [PPE]).™

3) Coordinate with reviewers of other branches, as necessary, to ensure that
important aspects of a review area are adequately covered during the review.

(4) Document the results of their reviews (including all necessary inputs from
other review branches ) for the areas within the purview of their branch.

(5) Ensure that the reviews are conducted consistent with the review guidance
and criteria contained in the guidance documents identified in Attachments 2
and 3 and that any deviations are approved by the appropriate branch chief
and communicated with the PM or EPM, as applicable. It should be noted
that the sample evaluation findings in each NUREG-0800 section and in each
technical guidance section appended to Attachment 2 to this RS use
language appropriate for the case in which the applicant has met the
acceptance criteria in the section. Should the staff make the determination
for a given section that one or more of the acceptance criteria have not been
met, the actual findings for that section will need to describe how each
criterion has been met or not met.

Use of Existing Information From Nearby Facilities for ESP Applications

An ESP applicant may use existing information about the site or facility in support of its
application (letter to R. Simard of the Nuclear Energy Institute dated December 18,
2002). The NRC recognizes the advantages of licensing sites and plants in a mature
industry environment, rather than in an emerging industry environment as was the case
for the majority of the existing plant licenses. For example, an application for an ESP
for a location at or near a site for which the NRC has previously granted a construction
permit or operating license offers potential advantages over an application for a location
for which no prior regulatory findings have been made. The NRC expects that
applicants for ESPs will rely on previously filed siting information to the extent feasible,
as is permitted under existing NRC regulations. An ESP applicant referencing such
information needs to demonstrate that it is applicable to and appropriate for an ESP for
its proposed site.

This issue was the subject of a Nuclear Energy Institute (NEI) petition for rulemaking
(PRM), specifically PRM 52-1. The Commission, recognizing that there are practical
limitations to using previously filed information and that there were insufficient legal
bases for the petitioner’'s proposals, denied the petition. However, to ensure that future
ESP applicants and the public understand the staff's review process, the Commission
directed the NRC staff to articulate the specific criteria it will use to make its
determination as to whether new siting information is necessary.

® Attachment 2 provides guidance on review of site safety assessments that include a

PPE, and Attachment 3 provides guidance on review of environmental reports that include a

PPE.



NRR Review Standard RS-002 Page 12 of 18

For site safety and emergency planning, previously filed information should be evaluated
in the individual technical evaluation sections of the SER. Each reference to previously
filed information should be clear and specific. The evaluation should document why the
information is relevant for the specific use. The staff's evaluation findings should
support the staff’'s conclusions as to whether the applicable regulations have been met.
Considerations on potential use of existing information for each aspect of an ESP
application review follow.

D Docketing and Acceptance Review
In order for an ESP application to be reasonably complete and acceptable for the
purposes of docketing and initiating the staff's statutory reviews, it is expected that the

applicant would address:

. Why the data or information is relevant to the application and how it satisfies an
ESP requirement or demonstrates conformance with guidance

. How such information is incorporated by reference (e.g., provide specific
citations to the relevant documents or portions of documents including docket
number, date, author, etc.)

2) Technical Evaluation of Previously Filed Information

General Criteria

For all three aspects of the ESP technical review (i.e., site safety, emergency planning,
and environmental protection), the staff should consider the following criteria when
reviewing existing, previously filed information:

. Whether the use of the proposed site is similar in nature to the use that the
previously filed information supported.

. Whether the proposed use of the site would warrant reconsideration of the
previously filed information.

. Whether the specific characteristics of the proposed site (e.g., geography,
geophysical, etc.), are similar in nature to those of the site described in the
previously filed information. Specifically, the thickness and other engineering
properties of soil layers may vary within a short distance. Applicability of the
existing information would need to be confirmed by testing and/or investigation of
the characteristics of the proposed site.

. Whether the siting measurements made and data used to support approval of
the previous licensing action adequately address the parameters needed for the
ESP.
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. Whether there have been changes to applicable regulatory requirements, for
which the applicant would need to indicate how the previously filed information
would comply.

. Whether there have been changes to applicable regulatory guidance, for which
the applicant would need to indicate how the previously filed information is valid
for the new use.

. Whether there is new, applicable, and significant information associated with the
site.

Additional guidance for site safety review

For the site safety review, in addition to the general criteria above, quality assurance
measures that were applicable to the original collection and analyses of the existing site
data should be described to the extent such measures are needed to support the ESP
application as discussed in Section 17.1.1 in Attachment 2 to this review standard.
Further, it is expected that any additional site characteristic measurements and analyses
used to demonstrate the technical relevancy and validity of this existing site data would
be performed using quality assurance measures consistent with Section 17.1.1 in
Attachment 2 to this review standard. Quality assurance measures applied to existing
site data referenced by an ESP application should be reviewed using the review
guidance contained in Section 17.1.1.

Additional guidance for emergency planning review

For the emergency planning review, in addition to the general criteria above, the NRC
staff will consult with the Federal Emergency Management Agency (FEMA) regarding
the acceptability of existing state and local (i.e., offsite) emergency plans and
preparedness information if the ESP applicant references such information. Emergency
planning information for an existing, operating reactor site (i.e., from a prior licensing
action) may be included in an ESP application; either directly, or through incorporation
by reference. Such information will be reviewed to verify it (1) is applicable to the
proposed site, (2) is up-to-date when the application is submitted, and (3) reflects use of
the proposed site for possible construction of a new reactor (or reactors).

The extent to which emergency planning information for an operating reactor site will be
reviewed will be dependent upon the specific ESP application. In general, the existing
elements of an established emergency preparedness program and emergency planning
information that are relevant to, and provided (or incorporated by reference) in the ESP
application will be considered acceptable and adequate; and a detailed review will not
be necessary. For example, the adequacy of an existing offsite siren system would not
be subject to a detailed review.

The adequacy of such referenced elements of an existing emergency preparedness
program for an operating reactor site that would include one or more proposed
additional reactors would have to be adequately justified in the ESP application. The
ESP application would need to clearly indicate the impact of applying an existing
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emergency preparedness program element to the expanded use of the site, including
addressing any necessary changes to the program in support of the new reactor(s). For
example, letters of agreement, reflecting contacts and arrangements made with local
and state governmental agencies with emergency planning responsibilities, might need
to be revised to reflect the anticipated presence of an additional reactor (or reactors) at
the site. Such revised letters of agreement should reflect any impact the additional
reactor(s) would have on government agency emergency planning responsibilities, and
should include acknowledgment by the agencies of the proposed expanded
responsibilities.

Another acceptable method of addressing this issue would be through the use of
separate correspondence. Such correspondence might be appropriate, for example, in
a case for which an existing letter of agreement is written in a way that is broad enough
to cover an expanded site use, and does not need to be revised. The correspondence
would identify this fact.

Additional guidance for environmental protection review

Two tools are available to allow an ESP applicant to take advantage of previously-filed
information that supports the environmental report. In 10 CFR 51.29(a), the NRC would
use the scoping process to “identify and eliminate from detailed study those issues
which are peripheral or are not significant or which have been covered by prior
environmental review” and to identify other environmental assessments and impact
statements that are “related to but are not part of the scope of the statement under
consideration.”

In addition, tiering allows Federal agencies to rely on previous environmental
assessments (EAs) and EISs to aid in the presentation of issues, eliminate repetition, or
reduce the size of an EIS. Tiering is encouraged by the Council on Environmental
Quality (see 40 CFR 1520.20), and the NRC's regulations permit the use of tiering and
incorporation by reference (see 10 CFR Part 51, Appendix A.1.(b)).

Additional Review Guidance

Additional guidance on certain subjects is provided in this subsection.
(1) Plant Parameter Envelope (PPE)

A PPE is a set of values of plant design parameters that an ESP applicant expects will
bound the design characteristics of a reactor or reactors that might be constructed at a
given site, and it serves as a surrogate for actual reactor design information. Use of this
approach allows an ESP applicant to defer the decision on what design to build to the
COL stage. An applicant may use a PPE as a surrogate for facility design information to
support demonstration of compliance with 10 CFR 52.17 (letter to R. Simard of the
Nuclear Energy Institute dated February 5, 2003). The staff expects that margins
applied to account for uncertainties in PPE values will be identified in each application.
Each staff reviewer should determine whether the PPE values are sufficient to support
the review, and that the PPE values are not unreasonable for consideration in the staff
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findings to comply with 10 CFR Part 52, Subpart A. Review guidance sections
appended to Attachment 2 of this RS provide additional guidance on review of a PPE
used in specific site safety assessment subject areas. In addition, Attachment 3 to this
RS provides guidance on use of a PPE in the ER to support the staff’'s environmental
review. Concerns regarding an applicant’s use of PPE values in a reviewer's area
should be discussed promptly with the PM or EPM as appropriate.

Given that PPE values do not reflect a specific design and will not be reviewed by the
NRC staff for correctness, the granting of an ESP by the NRC does not indicate NRC
approval of the site for any specific plant or type of plant. In addition to the emergency
preparedness and environmental impact findings, site approval will be contingent on the
staff’s ability to make a finding, taking into consideration the site criteria contained in
Subpart B of 10 CFR Part 100, that a reactor or reactors having design characteristics
that fall within the PPE can be constructed and operated without undue risk to the health
and safety of the public. This finding may result in conditions or limitations on the ESP
in specific areas, as set forth in 10 CFR 52.24.

The combination of site characteristics and PPE values will comprise the ESP bases
that will be the focus for comparison should a COL application be submitted for the site.
COL applicants who reference an ESP bear the risk that the design ultimately selected
for the approved site might fall outside of the terms and conditions of the ESP.

(2) ESP Duration

The staff has documented (letter to R. Simard of the Nuclear Energy Institute dated
February 5, 2003) certain positions regarding the duration of an ESP. Each ESP
applicant is expected to seek a specified permit duration in accordance with

10 CFR 52.27. The staff will then review the application from the perspective of the
proposed permit duration. Factors considered with respect to the requested duration
include the uncertainties of the application information and data provided (e.g.,
parameters such as population distributions and man-made hazards) and the
uncertainties of the methodologies used to make future projections. The staff’s review
with respect to time-dependent site characteristics should be based on values
representative of the end-of-life (i.e., ESP expiration) conditions at the site.

Each staff reviewer should consider whether the information in the ESP application
supports the acceptability of the requested ESP duration for that reviewer’s subject
area. Shortcomings in the submitted information should be addressed through the RAI
process. For example, if any of the application information regarding site characteristics
(e.g., meteorology, geology) can only be demonstrated to be reliable for an interval less
than the requested time period, the cognizant reviewer should develop RAIs to seek
additional information to support determinations that those characteristics will be
acceptable for the requested ESP duration.

SER inputs should reflect determinations regarding whether there is reasonable
assurance that information submitted supports the duration requested. Pursuant to
10 CFR 52.24, the Commission will issue an ESP in the form, and containing the
conditions and limitations, that the Commission deems appropriate and necessary.
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Should the NRC staff determine, after the receipt of RAI responses, that the information
submitted does not support the requested time period, the staff will notify the ESP
applicant of that fact to provide the applicant with an opportunity to supplement its
application. The applicant can either provide additional information to support the full
duration requested, or it can amend its application to revise the duration requested.

3) Site Preparation Work and Limited Construction Activities

The regulations in 10 CFR 52.25 allow the ESP holder the option of performing site
preparation work and limited construction activities allowed by 10 CFR 50.10(e)(1)
without seeking the separate authorization required by that section. The applicant
should identify the activities that it seeks to perform in the ESP application. In addition,
the applicant must provide, in accordance with 10 CFR 52.17(c), a site redress plan in
the event those activities are performed and the ESP expires before it is referenced in
an application for a construction permit or COL. The application must provide
reasonable assurance that redress carried out under the plan will achieve an
environmentally stable and aesthetically acceptable site. If the staff concludes in the
EIS that the plan meets these criteria, the plan can be incorporated into the ESP, and
the applicant may carry out the activities allowed by 10 CFR 50.10(e)(1) without
obtaining the separate authorization required by that section.

Should an ESP applicant submit a site redress plan, RLEP will review the applicant’s
site redress plan in accordance with guidance in NUREG-1555 as indicated in
Attachment 3 to this RS and will document, in the EIS, its conclusions regarding the
adequacy of the plan for redressing the impacts of the activities allowed by 10 CFR
50.10(e)(2).

4.7 Documentation of Review (SER)

Attachment 4 contains a sample SER template for use in reviewing a safety assessment
for an ESP application and developing the resulting SER. Reviewers will do the
following:

(1) Adapt or revise the text in the sample SER to capture site-specific information, and
add text as needed, using Attachment 2 to this RS and its references for guidance.

(2) Develop the regulatory evaluation section in the SE for assigned areas of review as
appropriate for the licensing basis of the site under review, using the guidance of
Attachment 4 to this RS and Section 4.5 of LIC-101.

(3) Summarize their technical review and findings in the technical evaluation sections
of the SE for assigned review areas as discussed in Section 4.5 of LIC-101.

(4) Review the conclusions sections of the sample SER, as well as the evaluation
findings subsections in guidance sections appended to Attachment 2 of this RS (or
NUREG-0800 sections if shown in Attachment 2 as applicable), for guidance on
documenting conclusions reached as a result of the review.
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4.8

5.0

()

(6)

(7)

(8)

Recognize that section headings for the SER are intended to closely adhere to the
organization of this RS, which is consistent with the headings in NUREG-0800.
Because many parts of NUREG-0800 are inapplicable for the ESP stage, there will
be gaps in the heading numbers in the SER for an ESP application. RNRP will
indicate in the SER why these sections are inapplicable.

Provide evaluations (including a regulatory evaluation, technical evaluation, and
conclusion section) related to areas not covered by the Attachment 2 if necessary.
Intent to provide such additional evaluations should be discussed early in the review
process with RNRP. (This guidance is intended to cover cases for which, on a site-
specific basis, it is determined that additional sections are necessary to
appropriately cover the applicant’s request and to ensure that the site-specific SE
adequately describes the staff's review effort related to the site-specific application.)

Identify areas (e.g., confirmatory items) for which inspection by the NRC'’s
inspection staff is recommended.

Identify proposed conditions or limitations on an ESP should one eventually be
issued to a given applicant.

Inspection Guidance

The Inspection Manual Chapter (IMC) 2500 series describes the inspection process for
the construction of nuclear power reactors through the startup and operations phase.
IMC 2501 describes the ESP phase of reactor licensing under the 10 CFR Part 52
regulatory process. It provides guidance for inspectors to use in conducting inspections
during the pre-application and post-application phase in support of the hearing required
by the Atomic Energy Act. Subsequent manual chapters provide specific guidance to
inspectors on what to inspect during the various phases of construction of nuclear power
plants.

PRIMARY CONTACT

Michael L. Scott
NRR//DRIP/RNRP
301-415-1421
mis3@nrc.gov
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6.0

7.0

8.0

RESPONSIBLE ORGANIZATION

NRR/DRIP/RNRP

EFFECTIVE DATE

REFERENCES

D 54 FR 15372, 10 CFR Part 52, “Early Site Permits; Standard Design
Certifications; and Combined Licenses for Nuclear Power Plants”

2) NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports
for Nuclear Power Plants”

3) NUREG-1555, “Standard Review Plans for Environmental Reviews for Nuclear
Power Plants”

(4) NRR Office Instruction LIC-101, “License Amendment Review Procedures”

(5) NRR Office Instruction COM-203, “Informal Interfacing and Exchange of
Information with Licensees and Applicants”

(6) NRR Office Instruction LIC-204, “Handling Requests to Withhold Proprietary
Information from Public Disclosure”

@) NRR Office Instruction ADM-200, “Delegation of Signature Authority”

(8) NRC Inspection Manual Chapter 2501, “Nuclear Reactor Inspection Program,

Early Site Permit”
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Early Site Permit
Scope and Associated Review Guidance for Site Safety Assessment

Primary Secondary Guidance NUREG- SSaaTe[?[Ie
Area of Review Review Review : 0800 y Comment/Additional Guidance
Section . Evaluation
Branch Branch Section .
Section
Primary Review Branch: SPSB

Site Location and Description SPSB IEPB 211 N/A 211

Exclusion Area Authority and Control SPSB IEPB 2.1.2 N/A 2.1.2 See NRC letter dated August 27, 2003
(ML032120350) for additional
information on this subject

Population Distribution SPSB IEPB 2.13 N/A 2.13

Identification of Potential Hazards in SPSB None 221 N/A 221

Site Vicinity 2.2.2

Evaluation of Potential Accidents SPSB None 2.23 N/A 2.23

Regional Climatology SPSB None 231 N/A 231

Local Meteorology SPSB None 2.3.2 N/A 2.3.2

Onsite Meteorological Measurement SPSB None 233 N/A 2.33

Programs

Short-term Dispersion Estimates for SPSB None 234 N/A 234

Accidental Atmospheric Releases

Long-Term Diffusion Estimates SPSB IEPB 235 N/A 235

Aircraft Hazards SPSB None 3.5.1.6 N/A 3.5.1.6 Guidance focuses on accidental aircraft
hazards rather than the likelihood or
consequences of an intentional aircraft
attack
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Sample

Effluents in Ground and Surface
Waters

Primary Secondary Guidance NUREG- Safet

Area of Review Review Review : 0800 y Comment/Additional Guidance
Section . Evaluation
Branch Branch Section .
Section
Radiological Consequences of Design SPSB None 15.0 N/A 15.0 See NRC letters dated February 5,
Basis Accidents 2003 (ML030210341) and June 20,
2003 (ML031150617) for additional
information on this subject
Primary Review Branch: EMEB

Hydrologic Description EMEB None 24.1 N/A 24.1
Floods EMEB None 242 N/A 242
Probable Maximum Flood (PMF) on EMEB None 243 N/A 243
Streams and Rivers
Potential Dam Failures EMEB None 244 N/A 244
Probable Maximum Surge and Seiche EMEB None 245 N/A 245
Flooding
Probable Maximum Tsunami Flooding EMEB None 2.4.6 N/A 246
Ice Effects EMEB None 247 N/A 2.4.7
Channel Diversions EMEB None 249 N/A 249
Low Water Considerations EMEB None 24.11 N/A 24.11
Groundwater EMEB None 2.4.12 N/A 2.4.12
Accidental Releases of Liquid EMEB IEPB 2.4.13 N/A 2.4.13

RS-002
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Primary Secondary Guidance NUREG- SSaaTe[?[Ie
Area of Review Review Review : 0800 y Comment/Additional Guidance
Section . Evaluation
Branch Branch Section .
Section
Basic Geologic and Seismic EMEB None Note 1 251 251 Additional applicable guidance:
Information Regulatory Guides 1.132,1.138, and
1.198. References to Civil Engineering
and Geosciences Branch (ECGB)
should be changed to Mechanical and
Civil Engineering Branch (EMEB).
Vibratory Ground Motion EMEB None Note 1 25.2 25.2 Additional applicable guidance:
Regulatory Guides 1.132, 1.138, and
1.198. References to Civil Engineering
and Geosciences Branch (ECGB)
should be changed to Mechanical and
Civil Engineering Branch (EMEB).
Surface Faulting EMEB None Note 1 253 253 Additional applicable guidance:
Regulatory Guides 1.132, 1.138, and
1.198. References to Civil Engineering
and Geosciences Branch (ECGB)
should be changed to Mechanical and
Civil Engineering Branch (EMEB).
Stability of Subsurface Materials and EMEB None 25.4 N/A 254
Foundations
Stability of Slopes EMEB None 255 N/A 255
Primary Review Branch: IEPB
Emergency Planning IEPB SPSB 13.3 N/A 13.3
Quality Assurance Measures IEPB EMEB 17.1.1 N/A 17.1.1
SPSB
Primary Review Branch: NSIR
Physical Security NSIR None Note 2 N/A 13.6
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NOTE 1: No guidance sections are provided in this RS for SER Sections 2.5.1, 2.5.2, and 2.5.3. Reviewers should use the identified
sections of NUREG-0800 as guidance for reviews of the associated subject areas.

NOTE 2: In lieu of a guidance section on physical security in this RS, the NRC staff has provided guidance to the first three prospective
ESP applicants by three substantially identical letters (MLO30980003, ML030980029, and ML030980083). Staff reviewers should use
these letters for review guidance for the ESP applications to which they apply. However, the NRC's security orders referenced in the
letters are, by their nature, subject to modification depending on changes in the terrorist threat. The security orders do not form part of
the licensing basis of the early site permit and should not be imposed as conditions of prospective permits. Therefore, the security
review of ESP applications should be based on the requirements of 10 CFR Parts 100 and 73 or other applicable existing regulations.
The staff will develop generic review guidance for this subject in the future.
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.1.1 SITE LOCATION AND DESCRIPTION

REVIEW RESPONSIBILITIES

Primary - Probabilistic Safety Assessment Branch (SPSB)
Secondary - Emergency Preparedness and Plant Support Branch (IEPB)

l. AREAS OF REVIEW

For this section of the safety assessment for an early site permit (ESP) application, site location
is reviewed (1) as identified by latitude and longitude and by the UTM* coordinate system; (2)
with respect to political subdivisions; and (3) with respect to prominent natural and man-made
features of the area to ascertain the accuracy of the applicant’s site safety assessment
description and for use in independent reviews of the exclusion area authority and control
(Section 2.1.2 of this review standard), the surrounding population (Section 2.1.3 of this review
standard) and nearby man-made hazards (Section 2.2.3 of this review standard).

The site area which would contain the reactor or reactors of specified type (or falling within a
plant parameter envelope [PPE]) and associated principal plant structures is reviewed to
determine the distance from the proposed site of the reactor or reactors to boundary lines of the
exclusion area, including the direction and distance from the reactor(s) to the nearest exclusion
area boundary line. A scaled plot plan of the exclusion area, which permits distance
measurements to the exclusion area boundary in each of the 22-1/2 degree segments centered
on the 16 cardinal compass points, is reviewed. The location of a nuclear power plant or plants
of specified type (or falling within a PPE) that might be constructed on the proposed site within
the exclusion area is reviewed to identify potential release points and their distances to
exclusion area boundary lines. The location and distance of a nuclear power plant or plants of
specified type (or falling within a PPE) that might be constructed on the proposed site from
highways, railways, and waterways which traverse or lie adjacent to the exclusion area are
reviewed. The reviews should verify that the location and distances are adequately described
to permit analyses (Section 2.2.3 of this review standard) of the possible effects of accidents on
these transportation routes on a nuclear power plant or plants of specified type (or falling within
a PPE) that might be constructed on the proposed site. The applicant may choose to provide
orientation of structures if such information is available. The locations and descriptions of
nearby industrial, military, and transportation facilities and routes should be noted and identified
for review under Section 2.2.3.

The IEPB, as part of its primary review responsibility for Section 13.3 of this review standard,
will determine whether the site location and description present any physical characteristics
unique to the proposed site that could pose a significant impediment to the development of
emergency plans.

! Universal Transverse Mercator coordinate system as found on USGS topographical maps.
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Il. ACCEPTANCE CRITERIA

The acceptance criteria for site location and description are based on meeting the relevant
requirements of 10 CFR 52.17 and 10 CFR Part 100, Subpart B. The relevant requirements of
these regulations are:

1. 10 CFR Part 100, Subpart B as it relates to site acceptance being based on the
consideration of factors relating to the proposed reactor design and the site
characteristics.

2. 10 CFR 52.17 as it relates to the applicant submitting information needed for evaluating

factors involving the use characteristics of the site environs.

The information submitted by the applicant is adequate and meets the 10 CFR 52.17
requirements if it satisfies the following criteria:

The site location, including the exclusion area and the proposed location of a nuclear
power plant or plants of specified type (or falling within a PPE) that might be constructed
on the proposed site, are described in sufficient detail to allow a determination (in
Sections 2.1.2, 2.1.3, and 15.0 of this review standard) that 10 CFR Part 100 Subpart B
is met.

Highways, railroads, and waterways which traverse the exclusion area are sufficiently
distant from planned or likely locations of structures of a nuclear power plant or plants of
specified type (or falling within a PPE) that might be constructed on the proposed site so
that routine use of these routes is not likely to interfere with normal plant operation (Ref.
1).

Information included in this safety assessment section should allow two types of safety
analyses to be conducted. The first addresses the radiological consequences in the unlikely
event that a serious release of radioactive material should occur. The second addresses the
effect that accidents on, or routine use of, routes on or near the site will have on the operation
of a nuclear power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site.

Il REVIEW PROCEDURES

Selection and emphasis of various aspects of the areas covered by this safety assessment
section will be made by the reviewer on each case. The judgment on the areas to be given
attention during the review is to be based on an inspection of the material presented, the
similarity of the material to that recently reviewed on other nuclear power plants or sites, and
whether items of special safety significance are involved.

The information in this section of the safety assessment forms the basis for evaluations
performed in various other sections. The purpose of this review is to establish the validity of the
basic data, to check the UTM coordinates to ensure that they include the zone number, and that
the Northing and Easting are presented to within 100 meters. The latitude and longitude should
be checked to ensure that they are expressed to the nearest second.
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Cross-check the exclusion area distances with distances used in the accident analyses in safety
assessment Section 15.0. Scale the map provided to check distances specified in the safety
assessment and to determine the distance-direction relationships to exclusion area boundaries,
roads, railways, waterways, and other significant features of the area.

If, in the reviewer’s judgment, maps of larger scale are desirable, they may be obtained from
the U.S. Geological Survey (USGS). The USGS map index should be consulted for the specific
names of the 7-1/2 minute quadrangles that bracket the site area. If available, these maps
provide topographic information in addition to details of prominent natural and man-made
features in the site area. This information may be supplemented by updated information as
available, e.g., aerial photographs or information obtained on the site visit. Check to determine
that the plant location with respect to nearby roads, railways, and waterways is clearly shown.
Check to see that there are no obvious ways in which transportation routes which traverse the
exclusion area can interfere with normal plant operations.

Site Visit

A visit to the site under review permits a better understanding of the physical characteristics of
the site and its relationship to the surrounding area. It permits the reviewer to gather
information, independent of that supplied in the safety assessment, which is useful in
confirming safety assessment data.

Site visits should be made after initial review of the site data in the safety assessment has been
completed and the reviewer has become generally familiar with the site and surrounding areas.
Since one of the purposes of the site visit is to discuss the preliminary review findings with the
applicant, the reviewer should plan to be in the site area one or two days in advance of the
scheduled meeting with the applicant. This will permit gathering information from visits to local
offices of Federal, State, and county governments, industries, military facilities, etc. Specific
visits to these offices should be made on the basis of the particular site characteristics and is
left to the judgment of the individual reviewer. The reviewer should note that some of the local
offices may have been contacted by the environmental reviewer. Generally, information sought
by the respective reviewers is similar in scope but will differ in emphasis. To avoid duplication
of visits to local officials, the reviewer should contact the Project Manager and, where feasible,
arrange for a joint visit to those local offices in which there is a common interest. Sources
investigated should include such State and local agencies as those concerned with population
and land use and land use controls (zoning boards). County engineers are sources of
information on public roads and traffic volumes. Local Councils of Government may have
information on population growth, proposed new industries or transportation routes.

Information sought should encompass, whenever possible, data in support of the review
procedures for safety assessment Sections 2.1.3, 2.2.1, 2.2.2, and 2.2.3.

If information gathered indicates the need for clarification of data contained in the safety

assessment, this should be discussed with the applicant in the subsequent meeting on
preliminary review findings.
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V. EVALUATION FINDINGS

The reviewer verifies that the information submitted by the applicant is in accordance with 10
CFR 52.17 requirements so that compliance with 10 CFR Part 100, Subpart B can be
evaluated.

Summary descriptions of the site location, the site itself, and transportation routes on or near
the site will be prepared for the staff safety evaluation report. Any deficiencies of site
parameters with respect to a nuclear power plant or plants of specified type (or falling within a
PPE) that might be constructed on the proposed site will be noted.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff’s plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52 (Ref. 2). Except in those cases in which
the applicant proposes an acceptable alternative method for complying with specified portions
of the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

VI. REFERENCES

1. 10 CFR Part 100, "Reactor Site Criteria."

2. 10 CFR Part 52, “Early Site Permits; Standard Design Certifications; and Combined
Licenses for Nuclear Power Plants.”
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.1.2 EXCLUSION AREA AUTHORITY AND CONTROL

REVIEW RESPONSIBILITIES

Primary - Probabilistic Safety Assessment Branch (SPSB)
Secondary - Emergency Preparedness and Plant Support Branch (IEPB)

l. AREAS OF REVIEW

For this section of the site safety assessment for an early site permit (ESP) application, the
applicant’s legal authority to determine all activities within the designated exclusion area is
reviewed. The regulations at 10 CFR 100.3 require that a reactor licensee have authority to
determine all activities within the designated exclusion area, including the exclusion or removal
of personnel and property.

In any case where the applicant does not own all the land, including mineral rights, within the
designated exclusion area, assistance may be required of the Office of the General Counsel
(OGCQC) in determining whether or not the designated exclusion area meets the requirements of
10 CFR Part 100 (Ref. 1). Also, in some cases public roads which lie within the proposed
exclusion area may have to be abandoned or relocated to permit construction of a nuclear
power plant or plants of specified type (or falling within a PPE) that might be constructed on the
proposed site. Assistance from OGC may be required to ensure that no legal impediments to
such abandonment or relocation are likely to ensue. Part 100 permits the exclusion area to be
traversed by a highway, railroad, or waterway provided arrangements are made to control these
areas in event of an emergency.

Activities that may be permitted within the designated exclusion area, and that will not be
related to routine operation of a nuclear power plant or plants of specified type (or falling within
a PPE) that might be constructed on the proposed site are reviewed. Review should include
the type of activity, its specific location within the exclusion area, the number and kinds of
persons engaged in the activity, and the frequency and length of time the activities are to be
permitted. The SPSB (with input from the IEPB) will determine whether individuals associated
with unrelated activities within the exclusion area can be evacuated prior to receiving doses in
excess of the reference values of 10 CFR 50.34(a)(1).

Il. ACCEPTANCE CRITERIA

Acceptance criteria are based on meeting the relevant requirements of 10 CFR Part 100 with
respect to the applicant’s legal authority with the designated exclusion area. 10 CFR Part 100
(Ref. 1) in Section 100.3 states:

Exclusion area means that area surrounding the reactor, in which the reactor
licensee has the authority to determine all activities including exclusion or removal
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of personnel and property from the area. This area may be traversed by a
highway, railroad or waterway, provided these are not so close to the facility as to
interfere with normal operations of the facility and provided appropriate and
effective arrangements are made to control traffic on the highway, railroad, or
waterway, in case of emergency, to protect the public health and safety....
Activities unrelated to operation of the reactor may be permitted in an exclusion
area under appropriate limitations, provided that no significant hazards to the
public health and safety will result.

To meet the requirements of 10 CFR Part 100 the applicant must demonstrate, prior to
issuance of an ESP, that it has the authority within the exclusion area as required by Section
100.3, or must provide reasonable assurance that it will have such authority prior to start of
construction. Absolute ownership of all lands within the exclusion area, including mineral rights,
is considered to carry with it the required authority to determine all activities on this land and is
acceptable.

Where the required authority is contingent upon future procurement of ownership (e.g., by
eminent domain proceedings), or by lease, easement, contract, or other means, the exclusion
area may be acceptable if OGC can determine that the information provided by the applicant
provides reasonable assurance that the required authority will be obtained prior to start of
construction. In cases where ownership and control is to be acquired or completed during a
construction period, a special review by OGC will be required. Also, in cases of proposed
public road abandonment or relocation, OGC should determine that there is sufficient authority
or that sufficient arrangements have been made to accomplish the proposed relocation or
abandonment. At the combined license (COL) stage of review, the applicant should have
completed arrangements to determine all activities within the exclusion area. The applicant will
not be permitted to load fuel until exclusion area authority and control, including all transfers of
title, easements, lease arrangements, public road abandonments or relocations, as applicable,
are completed.

To meet the exclusion area control requirement of 10 CFR 100.21(a) and 100.3, it is not
necessary that an ESP applicant demonstrate total control of the property prior to issuance of
an ESP. However, the applicant should provide the staff sufficient information to determine that
there is reasonable assurance that, prior to commencing activities allowed by 10 CFR 52.25,
the applicant will have the authority to control all activities within the exclusion area, including
the exclusion or removal of people and property from the area. In addition, where the applicant
submits a redress plan, there should be reasonable assurance that the applicant will have the
right to carry out that redress plan. In determining what constitutes reasonable assurance, the
staff will look to precedent set in previous NRC decisions involving the issuance of construction
permits and limited work authorizations.! In the event that an ESP applicant does not have the
control required by 10 CFR 100.21(a) and 100.3, but provides reasonable assurance that it will

'See, e.g., Washington Public Power Supply System (WPPSS Nuclear Project Nos. 3
and 5), LBP-77-25, 5 NRC 964 (April 8, 1977); Duke Power Company (Cherokee Nuclear
Station, Units 1, 2, and 3), LBP-76-18, 3 NRC 627 (May 21, 1976); and Duquesne Light
Company, et al. (Perry Nuclear Power Plant, Units 1 and 2), LBP-74-76, 8 AEC 701 (October
20, 1974).
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acquire such control, a condition could be placed in the ESP requiring the applicant to notify the
staff that the applicant has indeed acquired such control and the basis for that conclusion.

Activities unrelated to operation of a nuclear power plant or plants of specified type (or falling
within a PPE) that might be constructed on the proposed site within the exclusion area are
acceptable provided:

(a) Such activities, including accidents associated with such activities, represent no significant
hazard to a nuclear power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site, or are to be accommodated as part of the plant design basis
at the COL stage. (See Section 2.2.3 of this review standard.)

(b) The applicant is aware of such activities and has made appropriate arrangements to
evacuate persons engaged in such activities, in the event of an accident, and

(c) There is reasonable assurance that persons engaged in such activities can be evacuated
without receiving radiation doses in excess of the reference values of 10 CFR 50.34(a)(1).

Where the designated exclusion area extends into bodies of water such as a lake, reservoir, or
river which is routinely accessible to the public, the reviewer should determine that the applicant
has made appropriate arrangements with the local, state, Federal, or other public agency
having authority over the particular body of water. The reviewer should determine that the
arrangements made provide for the exclusion and ready removal in an emergency, by either the
applicant or the public agency in authority, of any persons on those portions of the body of
water which lie within the designated exclusion area.

References 2, 3, and 4 contain pertinent Atomic Safety and Licensing Board (ASLB) and
Atomic Safety and Licensing Appeal Board (ASLAB) decisions which deal with exclusion area
determinations in contested cases.

Il REVIEW PROCEDURES

Selection and emphasis of various aspects of the areas covered by this review standard section
will be made by the reviewer on each case. The judgment on the areas to be given attention
during the review is to be based on an inspection of the material presented, the similarity of the
material to that recently reviewed on other nuclear power plants, and whether items of special
safety significance are involved.

The reviewer should determine the basis on which the applicant claims authority within the
exclusion area. If absolute ownership of all lands, including mineral rights, within the area is
demonstrated, the acceptance criteria are satisfied. If any other method is claimed as providing
the required authority, a memorandum should be prepared for OGC containing all of the
appropriate information in the safety assessment, including copies of applicable safety
assessment pages and figures, and requesting a written response as to whether or not the
applicant’s claimed authority meets the requirements of 10 CFR 100.3. In any case where
there are technical reasons which the reviewer believes make the applicant’s proposed method
unacceptable, these reasons should be described and discussed in the memorandum. If the
exclusion area extends into a body of water such as a lake, reservoir, or river, the area of the
body of water encompassed should be reviewed against the guidelines of Part 100 regarding
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control of access and activities unrelated to operation of a nuclear power plant or plants of
specified type (or falling within a PPE) that might be constructed on the proposed site. The
extent of the exclusion area over a waterway should be reviewed on a case-by-case basis.

The memorandum should also include information in the safety assessment which describes
the applicant’s plans, procedures, and schedule for obtaining any abandonment or relocation of
public roads which may be necessary. At the COL stage, review will emphasize those areas
where the applicant did not possess absolute authority at the ESP review.

If the designated exclusion area is traversed by a highway, railway, waterway, or other
transportation route accessible to the public, the reviewer should determine that the applicant’s
emergency plan includes adequate provisions for control of traffic on these routes in the event
of an emergency. Atthe ESP stage, a finding that such provisions are feasible is adequate.

V. EVALUATION FINDINGS

The reviewer verifies that sufficient information has been provided, and that his evaluation is
sufficiently complete and adequate to support conclusions of the following type, to be included
in the staff's safety evaluation report:

As set forth above, the applicant has appropriately described the exclusion area,
the authority under which all activities within the exclusion area can be
controlled, and the methods by which access and occupancy of the exclusion
area can be controlled during normal operation and in the event of an
emergency situation. In addition, the applicant has the required authority to
control activities within the designated exclusion area, including the exclusion
and removal of persons and property, and has established acceptable methods
for control of the designated exclusion area. Therefore, the staff concludes that
the applicant’s exclusion area is acceptable and meets the requirements of 10
CFR Part 100.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff’s plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52 (Ref. 6). Except in those cases in which
the applicant proposes an acceptable alternative method for complying with specified portions
of the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

VI. REFERENCES

1. 10 CFR Part 100, "Reactor Site Criteria."

2. The Cleveland Electric llluminating Company, et. al. (Perry Nuclear Power Plant, Units 1
and 2), "Supplemental Partial Initial Decision, Site Suitability and Environmental
Matters," LBP-74-76, 8 AEC 701 (October 20, 1974).
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Southern California Edison Company, et. al. (San Onofre Nuclear Generating Station,
Units 2 and 3), "Decision,” ALAB-248, 8 AEC 951 (December 24, 1974).

Southern California Edison Company, et al. (San Onofre Nuclear Generating Station,
Units 2 and 3), "Decision," ALAB-268 1-NRC 383 (April 25, 1975).

10 CFR Part 50, “Domestic Licensing of Production and Utilization Facilities.”

10 CFR Part 52, “Early Site Permits; Standard Design Certifications; and Combined
Licenses for Nuclear Power Plants.”
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.1.3 POPULATION DISTRIBUTION

REVIEW RESPONSIBILITIES

Primary - Probabilistic Safety Assessment Branch (SPSB)
Secondary - Emergency Preparedness and Plant Support Branch (IEPB)

l. AREAS OF REVIEW

The SPSB reviews the population data in the site environs as presented in the applicant’s site
safety assessment, to determine whether the exclusion area, low population zone and
population center distance for the site comply with the requirements of 10 CFR Part 100

(Ref. 1) to determine whether the population density is such [as given in Position C.4 of
Regulatory Guide 4.7, "General Site Suitability Criteria for Nuclear Power Stations" (Ref. 2)] that
consideration should be given by the applicant to alternate sites with lower population density.

A secondary review is performed by the IEPB and the written results are used by SPSB to
complete the overall evaluation of the facility. The IEPB determines, as a primary review
responsibility for Section 13.3 of this review standard, whether the population distribution
presents any physical characteristics unique to the proposed site that could pose a significant
impediment to the development of emergency plans.

Il. ACCEPTANCE CRITERIA

SPSB acceptance criteria are based on meeting the relevant requirements of the following
regulations:

1. 10 CFR 52.17 as it relates to having each applicant provide a description and safety
assessment of the site , with special attention to the site evaluation factors identified in
10 CFR Part 100.

2. 10 CFR 52.17 as it relates to emergency planning requirements.

3. 10 CFR Part 100, Subpart B as it relates to determining the acceptability of a site for a
power or testing reactor. The staff will take the following item, among others, into
consideration: Population density and use characteristics of the site environs, including
the exclusion area, low population zone, and population center distance.

The regulations at 10 CFR 100.3 also provide definitions and other requirements for
determining an exclusion area, low population zone, and population center distance.

The applicable requirements of 10 CFR 52.17, 10 CFR Part 50, and 10 CFR Part 100 are

deemed to have been met if the population density and use characteristics of the site meet the
following:
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Either there are no residents in the exclusion area, or if so, such residents are subject to
ready removal, in case of necessity.

The specified low population zone is acceptable if it is determined that appropriate
protective measures could be taken in behalf of the enclosed populace in the event of a
serious accident.

The population center distance (as defined in 10 CFR Part 100) is at least one and one
third times the distance from the reactor to the outer boundary of the low population
zone.

The population center distance is acceptable if there are no likely concentrations of
greater than 25,000 people over the lifetime of a nuclear power plant or plants of
specified type (or falling within a plant parameter envelope [PPE]) that might be
constructed on the proposed site (plus the term of the early site permit [ESP]) closer
than the distance designated by the applicant as the population center distance. The
boundary of the population center shall be determined upon considerations of population
distribution. Political boundaries are not controlling.

The population data supplied by the applicant in the safety assessment are acceptable if
(a) they contain population data for the latest census, projected year(s) of startup of a
nuclear power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site (such date or dates reflecting the term of the ESP) and
projected year(s) of end of plant life, all in the geographical format given in Section 2.1.3
of Reference 3; (b) they describe the methodology and sources used to obtain the
population data, including the projections; (c) they include information on transient
populations in the site vicinity; and (d) the population data in the site vicinity, including
projections, are verified to be reasonable by other means such as U.S. Census
publications, publications from State and local governments, and other independent
projections.

If the population density at the ESP stage exceeds the guidelines given in Position C.4
of Regulatory Guide 4.7, special attention to the consideration of alternative sites with
lower population densities is necessary. A site that exceeds the population density
guidelines of Position C.4 of Regulatory Guide 4.7 can nevertheless be selected and
approved if, on balance, it offers advantages compared with available alternative sites
when all of the environmental, safety, and economic aspects of the proposed and
alternative sites are considered.

REVIEW PROCEDURES

Selection and emphasis of various aspects of the areas covered by this section of this review
standard will be made by the reviewer on each case. The judgment on the areas to be given
attention during the review is to be based on an inspection of the material presented, the
similarity of the material to that recently reviewed on other nuclear power plants, and whether
items of special safety significance are involved. Determine that the population data contained
in the safety assessment are in the detail and in the format described in Reference 3,

Section 2.1.3.
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Compare the population data presented in the safety assessment against whatever
independent population data are available (e.g., Census Bureau internet data/CD-ROMs/DVDs
from the decennial Census of Population and Housing, special census which may have been
conducted, local and State agencies, councils of government, etc.). Note any significant
differences which need clarification.

Compare the safety assessment population projections against whatever independent
population projections are available (e.g., local and State agencies and Councils of
Government, Census Bureau projections, Bureau of Economic Analysis, etc.). Note any
significant underestimates in the safety assessment which need clarification.

At the ESP stage, use the population and its distribution, including weighted transients,
projected to the year(s) of startup of the nuclear power plant or plants that might be constructed
on the proposed site (such date or dates reflecting the term of the ESP) and projected over the
lifetime(s) of the plant or plants, to determine the population density in persons per square mile
as a function of distance from the plant site out to 20 miles. Compare results to the safety
assessment plot of population density vs distance (Reference 3, Section 2.1.3.6). If the
population density, including weighted transient population, projected at the time of initial
operation exceeds 500 persons per square mile averaged over any radial distance out to

20 miles (cumulative population at a distance divided by the area at that distance), or the
projected population density over the lifetime of the facility exceeds 1,000 persons per square
mile averaged over any radial distance out to 20 miles, a memorandum should be prepared
advising appropriate staff personnel that an evaluation of alternative sites having lower
population densities will be needed.

Determine that the safety assessment includes a map of the low population zone and a table of
population distribution which includes transients (Reference 3, Section 2.1.3.4). Determine the
method used by the applicant to establish the boundary of the nearest population center
(Reference 3, Section 2.1.3.5). Evaluate communities which are closer to the site than the
design population center to determine the likelihood that any of them can be projected to
25,000 people within the lifetime of a nuclear power plant or plants of specified type (or falling
within a PPE) that might be constructed on the proposed site (plus the term of the ESP).
Compare the population center distance to the distance to the outer boundary of the low
population zone and establish that the population center distance is at least one and one third
times the low population zone distance as required by 10 CFR Part 100.

Population and population density data of specific towns and cities within the low population
zone can be checked against population data as contained in the Department of Commerce
publication, "2000 Census of Population - Characteristics of the Population," or other Census
Bureau publications and data sets.

Determine that the current and projected population data for the LPZ includes transients
(e.g., workers, occupants of schools, hospitals, etc., recreational facilities).

Determine that the closest population center distance is at least one and one-third times the
distance to the outer boundary of the low population zone. Evaluate the characteristics of the
land area between the site and the nearest population grouping which has, or is projected to
have during the lifetime of the nuclear power plant or plants that might be constructed on the
proposed site (plus the term of the ESP), a population of about 25,000. Use whatever data are
available on land use, land use controls such as zoning, potential for growth, or factors which
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are likely to limit growth between the population grouping and the plant site to determine the
potential growth in population density toward the site. The population center boundary should
be established at that point nearest the plant site where, in the reviewers judgment, the
population density may grow to a value comparable to the density of the community itself.
Population density is the controlling criteria, and in this regard, the corporate boundary of the
community itself is not limiting. The detail to which this aspect of the site is reviewed will
depend on the distance of the nearest probable population center relative to the distance to the
outer boundary of the low population zone (Refs. 4 and 5). Where a very large city is involved,
a greater distance than the one and one-third factor may be necessary, and appropriate
additional compensating engineered safeguards may be necessary. These will be evaluated on
a case-by-case basis, and where appropriate, a memorandum should be prepared by SPSB
providing any recommendations.

V. EVALUATION FINDINGS

The reviewer verifies that sufficient information has been provided, and that the evaluation is
sufficiently complete and adequate to support conclusions of the following type, to be included
in the staff safety evaluation report (SER):

As set forth above, the applicant has provided an acceptable description and
safety assessment of the site which contains present and projected population
densities which, at the early site permit (ESP) stage, are within the guidelines of
Position C.4 of Regulatory Guide 4.7, and the applicant has properly specified
the low population zone and population center distance. In addition, the staff has
reviewed and confirmed, by comparison with independently obtained population
data, the applicant’s estimates of the present and projected populations
(including transients) surrounding the site. Therefore, the staff concludes that
the population data provided are acceptable and meet the requirements of

10 CFR 52.17 and 10 CFR Part 100.

The SPSB and IEPB shall determine (and document in Section 15.0 of the SER) that the
radiological consequences of bounding design basis accidents at the outer boundary of the low
population zone meet the requirements of 10 CFR 52.17 and 52.18. (Section 15.0 of this
review standard provides guidance for this determination.)

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff's plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52 (Ref. 6). Except in those cases in which
the applicant proposes an acceptable alternative method for complying with specified portions
of the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides and NUREGS.
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VI.

REFERENCES

10 CFR Part 100, "Reactor Site Criteria."

Regulatory Guide 4.7, "General Site Suitability for Nuclear Power Stations," Revision 2
(1998)

Regulatory Guide 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants," Revision 3 (1978).

NUREG-0308, Safety Evaluation Report, Arkansas Nuclear One, Unit 2. November
1977 and supplements.

NUREG-75/054, Safety Evaluation Report, Pilgrim Nuclear Generating Station, Unit 2.
June 1975 and supplements.

10 CFR Part 52, “Early Site Permits; Standard Design Certifications; and Combined
Licenses for Nuclear Power Plants.”
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.2.1-2.2.2 IDENTIFICATION OF POTENTIAL HAZARDS IN SITE VICINITY
REVIEW RESPONSIBILITIES
Primary - Probabilistic Safety Assessment Branch (SPSB)
Secondary -None

l. AREAS OF REVIEW

For an early site permit (ESP) application, the site and its vicinity are reviewed for relative
location and separation distance with respect to industrial, military, and transportation facilities
and routes. Such facilities and routes include air, ground, and water traffic, pipelines, and fixed
manufacturing, processing, and storage facilities. They also include any existing nearby
nuclear power plants. The review focuses on potential external hazards or hazardous materials
that are present or which may reasonably be expected to be present during the projected
lifetime of a nuclear power plant or plants of specified type (or falling within a plant parameter
envelope [PPE]) that might be constructed on the proposed site . The purpose of this review is
to establish the information concerning the presence and magnitude of potential external
hazards so that the reviews and evaluations described in Sections 2.2.3 and 3.5.1.6 of this
review standard can be performed.

Il. ACCEPTANCE CRITERIA

The regulations in 10 CFR 52.24 require that an ESP application meet the applicable standards
and requirements of the Atomic Energy Act and the Commission regulations. With respect to
site hazards, 10 CFR 100.20 requires that site acceptance be based on, among other
considerations, the use characteristics of the site environs. In accordance with 10 CFR 52.17,
the application is required to contain information needed for evaluating these factors. Non-
seismic siting criteria are provided in 10 CFR 100.21. Guidelines for specific information
requirements are described in Chapter 2, Sections 2.2.1 and 2.2.2 of Regulatory Guide (RG)
1.70.

The information submitted by the applicant is adequate and meets the 10 CFR 52.17,
10 CFR 100.20, and 10 CFR 100.21 requirements and RG 1.70 guidelines if it satisfies the
following criteria:

1. Data in the site safety assessment adequately describe the locations and distances of
industrial, military, and transportation facilities in the vicinity of a nuclear power plant or
plants of specified type (or falling within a PPE) that might be constructed on the
proposed site, and are in agreement with data obtained from other sources, when
available.

2. Descriptions of the nature and extent of activities conducted at the site and nearby
facilities, including the products and materials likely to be processed, stored, used, or
transported, are adequate to permit identification of possible hazards in subsection Il of
this section.
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Sufficient statistical data with respect to hazardous materials are provided to establish a
basis for evaluating the potential hazard to a nuclear power plant or plants of specified
type (or falling within a PPE) that might be constructed on the proposed site.

REVIEW PROCEDURES

Selection and emphasis of various aspects of the areas covered by this review standard section
will be made by the reviewer on each case. The judgment of the areas to be given attention
during the review is to be based on an inspection of the material presented, the similarity of the
material to that recently reviewed for other sites, and whether items of special safety
significance are involved. The following procedures are followed:

1.

The reviewer should be especially alert, in the ESP review, for any potentially hazardous
activities in close proximity to the site, since the variety of activities having damage
potential at ranges under about 1 kilometer can be very extensive. All identified facilities
and activities within 8 kilometers (5 miles) of the plant site should be reviewed. Facilities
and activities at greater distances should be considered if they otherwise have the
potential for affecting safety-related features of a nuclear power plant or plants of
specified type (or falling within a PPE) that might be constructed on the proposed site.
For sites with existing plants, most hazards will already have been identified. Emphasis
should be placed on any new information. For such sites, any existing analyses
pertaining to potential accidents involving hazardous materials or activities on or in the
vicinity of the site will be reviewed to ensure that results are appropriate in light of any
new data or experience which is available at the time of review.! Facilities that are likely
to either produce or consume hazardous materials should be investigated as possible
sources of traffic of hazardous materials past the site.

Information should be obtained from sources other than the safety assessment
wherever available, and should be used to check the accuracy and completeness of the
information submitted in the safety assessment. This independent information may be
obtained from sources such as U.S. Geological Survey (USGS) maps and aerial photos,
published documents, contacts with State and Federal agencies, and from other ESP or
nuclear plant applications (especially if they are located in the same general area or on
the same waterway). Information should also be obtained during the site visit and
subsequent discussions with local officials. (See Section 2.1.1 of this review standard
for further guidance with regard to site visits.) To the extent that definitive information is
available, future potential hazards over a time period that includes the proposed life of a
nuclear power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site (plus the term of the ESP) should be reviewed.

The specific information relating to types of potentially hazardous material, including
distance, quantity, and frequency of shipment, is reviewed to eliminate as many of the
potential accident situations as possible by inspection, based on past review experience.
For sites with existing plants, nearby industrial, military, and transportation facilities and
transportation routes will be reviewed for any changes or additions which may affect the
safe operation of a nuclear power plant or plants of specified type (or falling within a

' Potential impacts of nearby existing nuclear facilities on a reactor or reactors that

might be constructed on the proposed site should also be addressed.
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PPE) that might be constructed on the proposed site. If these changes alter the data or
assumptions used in previous hazards evaluations or demonstrate the need for new
ones, appropriate evaluations will be performed.

Although detailed plant design information may not be available for the ESP review, the
following specific references may provide useful guidance in the review of potential
releases of hazardous materials. For pipeline hazards, Reference 6 may be used as an
example of an acceptable risk assessment. For cryogenic fuels, Reference 8 may be
used, and for tank barge risks, Reference 7. For aviation, guidance from Section 3.5.1.6
of this review standard may be used. References 9 and 10 also provide useful
information. Safe separation distances for explosives are identified in References 1 and
2, and for toxic chemicals, Reference 3 should be consulted.

The distance from nearby railroad lines is checked to determine if a nuclear power plant
or plants of specified type (or falling within a PPE) that might be constructed on the
proposed site is within the range of a "rocketing" tank car which, from Reference 4, is
taken to be 350 meters with the range for smaller pieces extending to 500 meters.

If a nuclear power plant or plants to be sited involves bulk storage of hazardous
materials, e.g. liquid or compressed hydrogen or oxygen, the associated hazards will
have to be addressed once this design information is identified (at the combined license
stage if not available at the ESP stage). References 13 and 14 may be used for
guidance to assess hazards associated with the storage and use of these materials.

The reviewer should determine whether bulk storage of propane exists on site. Propane
may be used for incineration of low-level radioactive waste (dry combustible waste or
contaminated oil). Reference 14 contains appropriate review guidance to assess the risk
associated with the storage and use of propane.

4. Potential accidents which cannot be eliminated from consideration as design basis
events because the consequences of the accidents, if they should occur, could be
serious enough to affect safety-related features of a nuclear power plant or plants of
specified type (or falling within a PPE) that might be constructed on the proposed site,
are identified. Potential accidents so identified will have to be addressed at the
combined license stage if sufficient design detail information is not available at the ESP
stage.

V. EVALUATION FINDINGS

The reviewer verifies that the information submitted by the applicant is in accordance with

10 CFR 52.17 requirements and within RG 1.70 guidelines such that compliance with

10 CFR Part 100 can be evaluated. The information is sufficiently complete and adequate if it
can support conclusions of the following type, to be used in the staff's ESP safety evaluation
report:

As set forth above, the applicant has provided information in the safety
assessment on potential site hazards in accordance with the requirements of

10 CFR 52.17 and with the guidance of Regulatory Guide 1.70, such that
compliance with 10 CFR 100.20 and 100.21 can be evaluated. The nature and
extent of activities involving potentially hazardous materials which are conducted
at nearby industrial, military, and transportation facilities have been evaluated to
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identify any potential hazards from such activities which might pose undue risk to
the type of facility proposed for the site [or falling within the applicant’s PPE].
Therefore, based on evaluation of information contained in the safety
assessment, as well as information independently obtained by the staff, the staff
concludes that all potentially hazardous activities on and in the vicinity of the site
have been identified. The hazards associated with these activities have been
reviewed and are discussed in Sections and of this SER.

If the activities are identified as being potentially hazardous, the evaluations are performed
using applicable review guidance. For example, in most cases aircraft hazards may be
evaluated at the ESP stage using Sections 2.2.3 and 3.5.1.6 of this review standard. In the
event the identified hazards (including aircraft hazards) cannot be addressed at the ESP stage
due to the unavailability of plant design information, they will be evaluated at the combined
license stage.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff's plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission's regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides and NUREG.

VI. REFERENCES

1. Department of the Army Technical Manual TM5-1300, "Structures to Resist the Effects
of Accidental Explosions," June 1969.

2. Regulatory Guide 1.91, "Evaluation of Explosions Postulated to Occur on Transportation
Routes Near Nuclear Power Plant Sites."

3. Regulatory Guide 1.78, Rev. 1, “Evaluating the Habitability of a Nuclear Power Plant
Control Room During a Postulated Hazardous Chemical Release.”, December, 2001.

4. National Transportation Safety Board Railroad Accident Report, "Southern Railway
Company, Train 154, Derailment with Fire and Explosion, Laurel, Mississippi, January
25, 1969," October 6, 1969.

5. Regulatory Guide 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants."

6. NUREG-0014 Safety Evaluation Report, Hartsville Nuclear Plants Al, A2, B1, and B2,
April 1976, Docket STN 50-518.
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10.

11.

12.

13.

14.

Safety Evaluation of the Beaver Valley Power Station, Unit No. 2, November 9, 1976
and supplements. Docket 50-412.

Safety Evaluation Report, Hope Creek Generating Station, Units 1 and 2, Supplement
No. 5, March 1976, Docket 50-354 and 50-355.

NUREG/CR-2859, “Evaluation of Aircraft Crash Hazard Analyses for Nuclear Power
Plants,” June 1982.

DOE-STD-3014-96, “Accident Analysis for Aircraft Crash into Hazardous Facilities,”
October 1996.

10 CFR Part 52, “Early Site Permits; Standard Design Certifications; and Combined
Licenses for Nuclear Power Plants.”

10 CFR Part 100, “Reactor Site Criteria."

NRC Staff Safety Evaluation Report (July 1987) contained in Electric Power Research
Institute (EPRI) Report NP-5283-SR-A, "Guidelines for Permanent BWR Hydrogen
Water Chemistry Installation - 1987 Revision."

Safety Evaluation Relating to the Operation of a Mobile Volume Reduction System,

August 13, 1986, Commonwealth Edison Company, Dresden Station, Unit Nos. 2 and 3,
Docket Nos. 50-237 and 50-249.
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.2.3 EVALUATION OF POTENTIAL ACCIDENTS
REVIEW RESPONSIBILITIES
Primary - Probabilistic Safety Assessment Branch (SPSB)
Secondary - None

l. AREAS OF REVIEW

For an early site permit (ESP) application, the applicant’s identification of potential accident
situations on site and in the vicinity of the site is reviewed to determine its completeness as well
as the bases upon which these potential accidents may need to be considered in the design of
a nuclear power plant or plants of specified type (or falling within a plant parameter envelope
[PPE]) that might be constructed on the proposed site. (See Sections 2.2.1 and 2.2.2 of this
review standard.)

With respect to potential accidents on or in the vicinity of the site which could affect control
room habitability (e.g., toxic gases, asphyxiants), those accidents which are to be
accommodated on a design basis, as determined within the review conducted using Section
2.2.3 of this review standard, will need to be addressed within the design of the nuclear power
plant or plants of specified type (or falling within a PPE) that might be constructed on the
proposed site and reviewed at the combined license (COL) stage (if the information is not
available at the ESP stage) using NUREG-0800 Section 6.4.

The applicant’s probability analyses of potential accidents involving hazardous materials or
activities on site and in the vicinity of a nuclear power plant or plants of specified type (or falling
within a PPE) that might be constructed on the proposed site, if such analyses have been
performed, are reviewed to determine that appropriate data and analytical models have been
utilized.

The analyses of the consequences of accidents involving nearby industrial, military, and
transportation facilities are reviewed to determine if any of them need to be identified as design
basis events.

Il. ACCEPTANCE CRITERIA

The SPSB acceptance criteria are based on meeting the relevant requirements of

10 CFR 52.17, 10 CFR 100.20, and 10 CFR 100.21 as they relate to the factors to be
considered in the evaluation of sites. These requirements stipulate that individual and societal
risk of potential plant accidents must be low.

Specific criteria necessary to meet the relevant requirements of 10 CFR 100.20 and 100.21 are
described in the following paragraphs.

Offsite and onsite hazards which have the potential for causing onsite accidents leading to the
release of significant quantities of radioactive fission products, and thus pose an undue risk of
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public exposure, should have a sufficiently low probability of occurrence and be within the
scope of the low probability of occurrence criterion of 10 CFR 100.20. Specific guidance with
respect to offsite hazards is provided in Chapter 2, Section 2.2.3, of Regulatory

Guide (RG) 1.70 (Ref. 3). As indicated therein, the identification of design basis events
resulting from the presence of hazardous materials or activities on site and in the vicinity of a
nuclear power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site is acceptable if the design basis events include each
postulated type of accident (as discussed in Subsection Il below) for which the expected rate of
occurrence of potential exposures in excess of the 10 CFR 100.21 guidelines is estimated to
exceed the NRC staff objective of approximately 107 per year. Because of the difficulty of
assigning accurate numerical values to the expected rate of unprecedented potential hazards
generally considered in this section of this review standard, judgment must be used as to the
acceptability of the overall risk presented.

The probability of occurrence of initiating events having the potential for causing consequences
in excess of 10 CFR Part 100 exposure guidelines should be estimated using assumptions that
are as representative of the specific site as is practicable. In the absence of a specific plant
design, past review experience of existing plants and judgment should be factored into the
determination of the need for identifying a site hazard as a design basis event. In addition,
because of the low probabilities of the events under consideration, data are often not available
to permit accurate calculation of probabilities. Accordingly, the expected rate of occurrence of
an initiating event of approximately 10° per year is acceptable if, when combined with
reasonable qualitative arguments, the realistic probability can be shown to be lower.

Il REVIEW PROCEDURES

In some cases it may be necessary to consult with or obtain specific data from other branches,
such as the Materials and Chemical Engineering Branch (EMCB), the Mechanical and Civil
Engineering Branch (EMEB), or the Plant Systems Branch (SPLB), regarding analyses of site
hazards and/or their possible effects on structures or components of a nuclear power plant or
plants of specified type (or falling within a PPE) that might be constructed on the proposed site.

The applicant’s probability calculations are reviewed, and an independent probability analysis is
performed by the staff if the potential hazard is considered significant enough to affect the
licenseability of the site or is important to the identification of design basis events.

All stochastic variables that affect the occurrence or severity of the postulated event are
identified and judged to be either independent or conditioned by other variables.

Probabilistic models should be tested, where possible, against all available information. If the
model or any portion of it, by simple extension, can be used to predict an observable accident
rate, this test should be performed.

The design parameters (e.g., overpressure) and physical phenomena (e.g., gas concentration)
selected by the applicant for each design basis event are reviewed to ascertain that the values
are comparable to the values used in previous analyses and found to be acceptable by the
staff.

If accidents involving release of smoke, flammable or nonflammable gases, or toxic chemical

bearing clouds are considered to be design basis events, then, for a nuclear power plant or
plants of specified type (or falling within a PPE) that might be constructed on the proposed site,
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an evaluation of the effects of these accidents on control room habitability will need to be made
in accordance with NUREG-0800 Section 6.4 and on the operation of diesels and other
safety-related equipment in accordance with NUREG-0800 Chapter 9. If the design details
necessary for this evaluation are not available at the ESP stage, the evaluation will need to be
done at the COL stage.

Similarly, special attention should be given to the review of a site where several sources of a
particular type of manmade hazard are identified, but none of which, individually, has a
probability exceeding the acceptance criteria stated herein. The objective of this should be to
estimate the aggregate probability of an outcome. (A hypothetical example is a situation where
the probability of a significant shock wave is about 107 per reactor year from accidents at a
nearby industrial facility, and approximately equal probabilities from railway accidents, highway
accidents, and shipping accidents. Individually each may be judged acceptably low; the
aggregate probability may be judged sufficiently great that it would be identified as a design
basis event.)

V. EVALUATION FINDINGS

If the reviewer, after a review of the onsite and offsite hazards identified in Section 2.2.1/2.2.2
of this review standard and evaluated in the above section of this review standard, concludes
that there are no identifiable design basis events, then the staff concludes that the site is
acceptable for siting a nuclear power plant or plants of specified type (or falling within the PPE
submitted by the applicant). If one or more design basis events are identified with respect to
the site, then the site may be found to be acceptable if the design of a nuclear power plant or
plants of specified type (or falling within the applicant’'s PPE) that might be constructed on the
proposed site is shown to adequately accommodate their effects, such that the probability of
exceeding the 10 CFR Part 100 dose guidelines is within the acceptance criteria of Section
2.2.3 of this review standard. A conclusion of the following type may be prepared for the staff's
Safety Evaluation Report.

As set forth above, the applicant has identified potential accidents related to the
presence of hazardous materials or activities on site and in the site vicinity which
could affect a nuclear power plant of type specified by the applicant, and from
these the applicant has selected those which, in accordance with the relevant
requirements of 10 CFR Part 100, should be considered as design basis events
at the combined license (COL) stage. Therefore, the staff concludes that the site
location is acceptable with regard to potential accidents that could affect a nuclear
power plant of type specified by the applicant [or falling within the PPE submitted
by the applicant] that might be constructed on the site and meets the relevant
requirements of 10 CFR Part 52.

V. IMPLEMENTATION

The following provides guidance to applicants and licensees regarding the NRC staff's plan for
using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternate method for complying with specified portions of the
Commission's regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

2.2.3-3



VI.

REFERENCES

10 CFR Part 52, "Early Site Permits; Standard Design Certifications; and Combined
Licenses for Nuclear Power Plants."

10 CFR Part 100, "Reactor Site Criteria."

Regulatory Guide 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants."

Affidavit of Jacques B. J. Read before the Atomic Safety and Licensing Board in the
matter of Skagit Nuclear Power Project, Units 1 and 2, July 15, 1976. Docket Nos. STN
50-522, 523.

Atomic Safety and Licensing Board, Supplemental Initial Decision in the Matter of Hope
Creek Generating Station, Units 1 and 2, March 28, 1977. Docket Nos. 50-354, 355.

Section 2, Supplement 2 to the Floating Nuclear Plant Safety Evaluation Report, Docket
No. STN 50-437, September 1976.
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2

2.3.1 REGIONAL CLIMATOLOGY

REVIEW RESPONSIBILITIES
Primary - Probabilistic Safety Assessment Branch (SPSB)
Secondary - None

l. AREAS OF REVIEW

This section of the site safety assessment for an early site permit (ESP) application concerns
averages and extremes of climatic conditions and regional meteorological phenomena which
affect the safe design and siting of a nuclear power plant or plants of specified type (or falling
within a plant parameter envelope [PPE]) that might be constructed on the proposed site. The
review covers the following specific areas:

1. A description of the general climate of the region with respect to types of air masses,
synoptic features (high- and low-pressure systems and frontal systems), general airflow
patterns (wind direction and speed), temperature and humidity, precipitation (rain, snow,
and sleet), and relationships between synoptic-scale atmospheric processes and local
(site) meteorological conditions.

2. Seasonal and annual frequencies of severe weather phenomena, including tornadoes,
waterspouts, thunderstorms, lightning, hail (including probable maximum size), and high
air pollution potential.

3. Meteorological conditions used as design and operating bases, including:

a. The maximum snow and ice load (water equivalent) that the roofs of
safety-related structures must be capable of withstanding during plant operation.

b. Ultimate heat sink meteorological conditions resulting in the maximum
evaporation and drift loss of water and minimum water cooling.

C. Tornado parameters, including translational speed, rotational speed, and the
maximum pressure differential with the associated time interval.

d. 100-year return period "straight-line winds,” including vertical profiles and gust
factors.
e. Probable maximum frequency of occurrence and time duration of freezing rain

(ice storms) and, where applicable, dust (sand) storms.
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f. Other meteorological and air quality conditions used for design and operating
basis considerations.

ACCEPTANCE CRITERIA

The information regarding the regional meteorological conditions and phenomena which would
affect the safe design and siting of a nuclear power plant or plants of specified type (or falling
within a PPE) that might be constructed at the proposed site is acceptable if it meets the
requirements of the following regulations:

1.

10 CFR Part 50, Appendix A, General Design Criterion (GDC) 2, "Design Bases for
Protection Against Natural Phenomena" (Ref. 1), with respect to information on severe
regional weather phenomena that have historically been reported for the region and that
are reflected in the design bases for structures, systems, and components important to
safety,

10 CFR Part 50, Appendix A, GDC 4, "Environmental and Dynamic Effects Design
Bases" (Ref. 2), with respect to information on tornadoes that could generate missiles,
and

10 CFR Part 100, §100.20(c) and 8100.21(d) (Ref. 3), with respect to the consideration
that has been given to the regional meteorological characteristics of the site.

The information should be presented in accordance with accepted practice.

Regulatory positions and specific criteria necessary to meet the Commission's regulations
identified above are as follows:

1.

The description of the general climate of the region should be based on standard
climatic summaries compiled by NOAA (Refs. 4, 5). Consideration of the relationships
between regional synoptic-scale atmospheric processes and local (site) meteorological
conditions should be based on appropriate meteorological data (Refs. 5, 6).

Data on severe weather phenomena should be based on standard meteorological
records from nearby representative National Weather Service (NWS), military, or other
stations recognized as standard installations which have long periods on record. The
applicability of these data to represent site conditions during the expected period of
reactor operation should be substantiated (Refs. 5, 6, 7).

Design basis tornado parameters may be based on Regulatory Guide 1.76 (Ref. 8) or
the staff's interim position on design basis tornado characteristics (Ref. 9). ESP
applicants may use any design-basis tornado wind speeds that are appropriately
justified, but must conduct a technical evaluation of site-specific data.

Design basis straight-line wind velocity should be based on appropriate standards, with
suitable corrections for local conditions (Refs. 10, 11).

The ultimate heat sink meteorological data, as stated in Regulatory Guide 1.27 (Ref.
12), should be based on long-period regional records which represent site conditions.
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Suitable information may be found in climatological summaries (e.g. Refs. 10 or 11 or
similar publications) for evaluation of wind, temperature, humidity, and other
meteorological data used for ultimate heat sink design.

Freezing rain estimates should be based on representative NWS station data.

High air pollution potential information should be based on U.S. Environmental
Protection Agency (EPA) studies (Refs. 13, 14).

All other meteorological and air quality data used for safety-related plant design and
operating bases should be documented and substantiated.

REVIEW PROCEDURES

General Climate

The general climatic description of the region in which the site is located is reviewed for
completeness and authenticity. Climatic parameters such as air masses, general
airflow, pressure patterns, frontal systems, and temperature and humidity conditions
reported by the applicant are checked against standard references (Refs. 4 and 5) for
appropriateness.

The applicant’s description of the role of synoptic-scale atmospheric processes on local
(site) meteorological conditions is checked against the descriptions provided in
References 5 and 6.

Regional Meteorological Averages and Extremes

Estimates of meteorological averages and extremes can only be obtained from stations
that have long periods of record. It is not likely that meteorological stations used to
describe the regional climatology will be near the proposed site, with the possible
exception of stations at existing nuclear power plants near which an ESP site might be
located. Therefore, one of the primary concerns of this review is a determination of the
representativeness of the available data for the site. The adequacy of the stations and
their data is also evaluated.

Meteorological averages and extremes are checked against standard publications to
determine if the design-basis meteorological data presented are reasonable.
Climatological data summaries suitable for review of the applicant’s values are
published by organizations such as the American Society of Civil Engineers (e.g., Ref.
10); the American Society of Heating, Refrigerating, and Air-Conditioning Engineers;
and the American National Standards Institute. Climatological data suitable for use in
this review are available from the National Climatic Data Center. For example, the
Engineering Weather Data CDROM (Ref. 11) contains data summaries prepared by the
U.S. Air Force Combat Climatology Center.
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V. EVALUATION FINDINGS

The reviewer verifies that sufficient information has been provided and that the staff's
evaluation supports concluding statements of the following type to be included in the staff's
safety evaluation report:

As set forth above, the applicant has presented and substantiated information
relative to the regional meteorological conditions of importance to the safe
design and siting of a nuclear power plant of type specified by the applicant that
might be constructed on the proposed site. The staff has reviewed the available
information provided. Based on [summarize bases for conclusion], the staff
concludes that the identification and consideration of the regional and site
meteorological characteristics meet the requirements of 10 CFR 100.20(c) and
10 CFR 100.21(d).

The applicant has presented and substantiated information regarding severe
regional weather phenomena. The staff has reviewed the information provided
and, based on [summarize bases for conclusion], concludes that the
identification and consideration of the severe weather phenomena at the site and
the surrounding area meet the requirements of 10 CFR Part 50, Appendix A,
General Design Criterion 2, "Design Bases for Protection Against Natural
Phenomena," with respect to establishing the design bases for structures,
systems, and components important to safety.

The applicant has conformed with the position set forth in the staff's interim
position on design basis tornado characteristics [or with Regulatory Guide 1.76]
or has conducted a technical evaluation of site-specific tornado data sufficient to
justify that values that deviate from the interim position [or from Regulatory
Guide 1.76] are appropriate for the site. Therefore, the staff concludes that the
identification and consideration of tornadoes are acceptable and meet the
requirements of 10 CFR Part 50, Appendix A, General Design Criterion 4,
"Environmental and Dynamic Effects Design Bases," with respect to determining
the design basis tornado for the generation of missiles.

These statements should be preceded by a resume of the general climate and the
meteorological design parameters used for the plant.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff's plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission's regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.
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Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides.

VI. REFERENCES

1. 10 CFR Part 50, Appendix A, General Design Criterion 2, "Design Bases for Protection
Against Natural Phenomena."

2. 10 CFR Part 50, Appendix A, General Design Criterion 4, "Environmental and Dynamic
Effects Design Bases."

3. 10 CFR Part 100, “Reactor Site Criteria.”

4. U.S. Department of Commerce, "Climate Atlas of the United States, "National Climatic

Data Center, NOAA. CD-ROM.

5. U.S. Department of Commerce, "Local Climatological Data - Annual Summary with
Comparative Data," National Climatic Data Center, NOAA, published annually for all
first-order NWS stations.

6. U.S. Department of Commerce, "State Climatological Summary,” National Climatic Data
Center, NOAA, published annually by State.

7. U.S. Department of Commerce, "Storm Data," National Climatic Data Center, NOAA,
published monthly.

8. Regulatory Guide 1.76, "Design Basis Tornado for Nuclear Power Plants."

9. Interim staff position on tornadoes, letter dated March 25, 1988, from NRC to the
Advanced Light Water Reactor (ALWR) Utility Steering Committee, Subject: ALWR
Design Basis Tornado.

10. ASCE Standard No. 7-98, " Minimum Design Loads for Buildings and Other Structures,”
American Society of Civil Engineers, 2000.

11. U.S. Department of Commerce, "Engineering Weather Data," National Climatic Data
Center, NOAA. CD-ROM.

12. Regulatory Guide 1.27, "Ultimate Heat Sink for Nuclear Power Plants."

13. G. C. Holzworth, "Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution
Throughout the Contiguous United States," AP-101, Office of Air Programs, USEPA,
January 1972.

14. J. Korshover, "Climatology of Stagnating Anticyclones East of the Rocky Mountains,
1936-1970," Publication No. 99-AP-34, Public Health Service, October 1971.
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.3.2 LOCAL METEOROLOGY

REVIEW RESPONSIBILITIES

Primary - Probabilistic Safety Assessment Branch (SPSB)
Secondary - None

l. AREAS OF REVIEW

This section of the site safety assessment for an early site permit (ESP) application concerns
the local (site) meteorological parameters. It also addresses the potential influence of
construction and operation of a nuclear power plant or plants of specified type (or falling within
a plant parameter envelope [PPE]) on local meteorological conditions that might in turn
adversely impact such plant(s) or their associated facilities. Finally, it covers a topographical
description of the site and its environs. The review covers the following specific areas.

1. A description of the local (site) meteorology in terms of airflow, temperature,
atmospheric water vapor, precipitation, fog, atmospheric stability, and air quality.

2. An assessment of the influence on the local meteorological parameters listed in (1) of
construction and operation of a nuclear power plant or plants of specified type (or falling
within a PPE) that might be constructed on the proposed site and its facilities, including
the effects of plant structures, terrain modification, and heat and moisture sources due
to plant operation.

3. A topographical description of the site and its environs, as modified by the structures of
a nuclear power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site, including the site boundary, exclusion zone, and low
population zone.

Il. ACCEPTANCE CRITERIA

Local meteorological and topographic descriptions of the site area both before construction and
during operation of a nuclear power plant or plants of specified type (or falling within a PPE)
that might be constructed on the proposed site should be presented so that meteorological
impacts on plant design and operation, as well as the impact on local meteorological conditions
of the nuclear power plant or plants and its/their facilities, can be predicted. The information
should be fully documented and substantiated as to its representativeness of conditions at and
near the site. The information is acceptable if it meets the requirements of the following
regulations:

1. 10 CFR Part 50, Appendix A, General Design Criterion 2 (GDC 2), "Design Bases for
Protection Against Natural Phenomena," (Ref. 1) with respect to information on the most

2.3.2-1



severe local weather phenomena that have historically been reported for the site and the
surrounding area and that are reflected in the design bases for structures, systems, and
components important to safety.

10 CFR Part 100 (Ref. 2), §100.20(c) and §100.21(d) with respect to the consideration
that has been given to the local meteorological and air quality characteristics of the site
and other physical characteristics of the site that can influence the local meteorology.

Specific criteria necessary to meet the requirements of GDC 2 and 10 CFR Part 100 are as
follows:

1.

Local meteorological data based on onsite measurements and data from nearby
National Weather Service stations or other standard installations should be presented in
the format specified in Regulatory Guide 1.70, Section 2.3.2 (Ref. 3). Regulatory Guide
1.23" (Ref. 4) provides guidance related to onsite meteorological measurements.

A complete topographical description of the site and environs out to a distance of 50
miles from the site should be provided. Regulatory Guide 1.70 (Ref. 3), Section 2.3.2.2,
provides guidance on the topographical description.

A discussion and evaluation of the influence of a nuclear power plant or plants of
specified type (or falling within a PPE) that might be constructed on the proposed site
and its/their facilities on local meteorological and air quality conditions should be
provided. A discussion of potential changes in the normal and extreme values as
presented in the safety assessment resulting from plant construction and operation
should be made. The acceptability of the information is determined through comparison
with standard assessments (Refs. 5 and 6).

REVIEW PROCEDURES

Section 2.3 of the safety assessment is reviewed for content based on the specifications
outlined in Regulatory Guide 1.70 (Ref. 3).

1.

The summaries listed in Section 2.3.2.1 of Regulatory Guide 1.70 (Ref. 3) are reviewed
for completeness and adequacy of basic data. The wind and atmospheric stability data
should be based on onsite data (Ref. 4), because airflow and vertical temperature
structure, which can vary substantially from one location to another, are necessary for
assessment of atmospheric diffusion conditions at the site. The other summaries
should be based on data from nearby representative stations with long periods of record
because the locally measured values are not likely to provide reliable estimates of the
intensity or frequency of extremes. Extreme values are compared to design basis
values presented in the safety assessment and are used by other branches to
determine whether the meteorological conditions are limiting conditions for design and
emergency procedures. When offsite data are used, a determination is made of how

'References in Regulatory Guide 1.23 to Appendix D to 10 CFR Part 50 should be read as

references to 10 CFR Part 51. For ESP applications, references in Regulatory Guide 1.23 to
10 CFR 100.10 should be read as references to 10 CFR 100.20.
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well the data represent site conditions and whether more representative data are
available. National Oceanic and Atmospheric Administration (NOAA) National Climatic
Data Center summaries (Refs. 7 and 8) and other standard climatological summaries
related to structural design (Refs. 9 and 10) are used by the reviewer to evaluate the
representativeness of stations and periods of record. The reviewer should be familiar
with all primary meteorological data collection locations.

The reviewer ensures that all topographic maps and topographic cross sections
presented by the applicant are legible and well labeled so that the information needed
during the review can be readily extracted. Reference points and the direction of true
north should be checked carefully. Points of interest such as structures of a nuclear
power plant or plants of specified type (or falling within a PPE) that might be constructed
on the proposed site, site boundary, and exclusion zone should be marked on the maps
and diagrams.

The reviewer compares the applicant’s assessment of the effect of topography on local
meteorological conditions to standard assessments such as those presented in
"Meteorology and Atomic Energy - 1968" (Ref. 5) and “Atmospheric Science and Power
Production” (Ref. 6) and decides whether the standard regulatory atmaospheric diffusion
models (discussed in Sections 2.3.4 and 2.3.5 of this review standard) are appropriate
for the proposed site.

The reviewer evaluates the contents of Section 2.3.2 of the safety assessment as
follows:

a. Determine the terrain modifications that are likely to occur as a result of
construction of a nuclear power plant or plants of specified type (or falling within
a PPE) that might be constructed on the proposed site, such as removal of trees,
leveling of ground, and installation of lakes and ponds.

b. Determine the location, size, and materials used for structures of a nuclear
power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site, including buildings, switchyard gear, parking
lots, and roads.

C. Determine and quantify the heat and moisture sources that would be expected to
result from operations of a nuclear power plant or plants of specified type (or
falling within a PPE) that might be constructed on the proposed site.

d. Relate the input information in items a, b, and c, above, to modification of local
meteorology so that the impact of the modifications on plant design and
operation can be determined.

e. Determine air quality conditions used for design and operating basis
considerations.

f. Compare the reviewer's assessment with that of the applicant.
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V.

The reviewer provides the findings on the acceptability of the meteorological parameters
identified at the ESP stage that will be used by the Mechanical and Civil Engineering
Branch (and other branches as necessary) for review of the adequacy of the design of
structures, systems and components (SSCs) important to safety during the combined
license (COL) review. Acceptability at the ESP stage is based on a review of the
justification for the values of meteorological site characteristics provided by the ESP
applicant. The site characteristics also include any meteorological site characteristics
related to potential facility operation considerations (such as heat dissipation) that may
have an impact on safety issues such as fogging and icing. To the extent that the ESP
applicant provides appropriate bounding information about the SSCs and facility
operation in its ESP application, impacts of local meteorology on SSCs important to
safety and on facility operation should be fully resolved at the ESP stage, subject to
confirmation at the COL stage that the actual SSCs and facility operation are within the
bounding parameters and values specified at the ESP stage.

EVALUATION FINDINGS

The reviewer verifies that sufficient information has been provided and that the staff evaluation
supports concluding statements of the following type, to be included in the staff's safety
evaluation report:

As set forth above, the staff has reviewed available information relative to local
meteorological and air quality conditions that are of importance to the safe
design and siting of a nuclear power plant of a type specified by the applicant [or
a plant falling within the PPE submitted by the applicant] and its facilities that
might be constructed on the proposed site. On this basis, the staff concludes
that the identification and consideration of the meteorological and topographical
characteristics of the site and the surrounding area meet the requirements of 10
CFR 100.20(c) and 100.21(d) and are sufficient for determination of the
acceptability of the site. The staff has determined that the applicant has
provided and substantiated information on local meteorological and air quality
conditions and characteristics, including severe weather phenomena.

Based on [summarize bases for conclusion], the staff also concludes that the
applicant’s identification and consideration of the severe local weather
phenomena at the site and in the surrounding area are acceptable and meet the
requirements of 10 CFR Part 50, Appendix A, General Design Criterion 2,
"Design Bases for Protection Against Natural Phenomena,” with respect to
establishing the design bases for structures, systems, and components
important to safety.

These statements will be preceded by a summary of local meteorological and air quality
parameters appropriate for the site.

V.

IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff's plans for using this section of this review standard.
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This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides.

VI. REFERENCES

1. 10 CFR Part 50, Appendix A, General Design Criterion 2, "Design Bases for Protection
Against Natural Phenomena."

2. 10 CFR Part 100, Subpart B, “Evaluation Factors for Stationary Power Reactor Site
Applications on or after January 10, 1997.”

3. Regulatory Guide 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants."

4. Regulatory Guide 1.23, "Onsite Meteorological Programs."

5. D. H. Slade (ed.), "Meteorology and Atomic Energy - 1968," TID-24190, Division of

Technical Information, USAEC (1968).

6. Darryl Randerson (ed.), “Atmospheric Science and Power Production,” DOE/TIC-27601,
U.S. Department of Energy (1984).

7. U.S. Department of Commerce, "State Climatological Summary,” National Climatic Data
Center, NOAA, published annually by state.

8. U.S. Department of Commerce, "Local Climatological Data - Annual Summary with
Comparative Data," National Climatic Data Center, NOAA, published annually for all
first-order NWS stations.

9. ASCE Standard No. 7-98, "Minimum Design Loads for Buildings and Other Structures,”
American Society of Civil Engineers,” 2000.

10. U.S. Department of Commerce, "Engineering Weather Data," National Climatic Data
Center, NOAA. CD-ROM.
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.3.3 ONSITE METEOROLOGICAL MEASUREMENTS PROGRAMS

REVIEW RESPONSIBILITIES

Primary - Probabilistic Safety Assessment Branch (SPSB)
Secondary - None

l. AREAS OF REVIEW

This section of the site safety assessment for an early site permit (ESP) application concerns
the onsite meteorological measurements programs, including instrumentation and measured
data. The review covers the following specific areas:

1. Meteorological instrumentation, including siting of sensors, sensor performance
specifications, methods and equipment for recording sensor output, the quality
assurance program for sensors and recorders, and data acquisition and reduction
procedures.

2. Meteorological data, including consideration of the period of record and amenability of
the data for use in characterizing atmospheric dispersion conditions.

3. Additional meteorological measurement requirements for emergency preparedness
planning pursuant to 10 CFR 50.47 (Ref. 1) and Appendix E to 10 CFR Part 50 (Ref. 2)
are reviewed by SPSB as a secondary review responsibility for Section 13.3 of this
review standard.

Il. ACCEPTANCE CRITERIA

The acceptance criteria for the onsite meteorological measurement program are based on the
relevant requirements of the following regulations:

1. 10 CFR 100.20(c) 100.21(c), and 100.21(d) (Ref. 3) as related to meteorological data
collected for use in characterizing meteorological conditions of the site and surrounding
area.

2. 10 CFR Part 50, Appendix | (Ref. 4), as related to meteorological data used in
determining the compliance with the numerical guides for doses to meet the criterion of
"as low as is reasonably achievable.”

Specific criteria necessary to meet Part 100 and Appendix | are as follows:

1. The onsite meteorological measurements programs should produce data that describe
the meteorological characteristics of the site and its vicinity for the purpose of making

2.3.3-1



atmospheric dispersion estimates for both postulated accidental and expected routine
airborne releases of effluents and for comparison with offsite sources to determine the
appropriateness of climatological data used for design considerations. The criteria for
an acceptable onsite meteorological measurements program are documented in the
Regulatory Position, Section C, of Regulatory Guide 1.23" (Ref. 5).

2. For the ESP application, at least one annual cycle of onsite meteorological data should
be provided at docketing. (Ref. 6)

Meteorological data should be presented in the form of joint frequency distributions of wind
speed and wind direction by atmospheric stability class in the format described in Regulatory
Guide 1.23. If a site has a high occurrence of low wind speeds, a finer category breakdown
should be used for the lower speeds so data are not clustered in a few categories. A listing of
each hour of the hourly-averaged data should be provided on electronic media in the format
described in Appendix A to this section of this review standard.

Evidence of how well these data represent long-term conditions at the site should be presented.

Il REVIEW PROCEDURES

1. Meteorological Instrumentation

The basic meteorological parameters measured by instrumentation are reviewed and
should include wind direction and wind speed at two levels, ambient air temperature
difference between two levels, temperature, and atmospheric moisture (at sites where
water vapor is emitted, as from cooling towers or spray ponds).

a. Instrument Siting

Instrument types, heights, and locations are compared generally to the position
stated in Regulatory Guide 1.23, Positions C.1 and C.2. Detailed review
procedures follow. Information sources such as References 7 and 8 may be
used during the review.

(2) Local Exposure of Instruments

The local exposure of the wind and temperature sensors is reviewed to
ensure that the measurements will represent the general site area. A
determination is made whether the tower which supports the sensors will
influence the wind or temperature measurements. Professional
experience and studies have shown that wind sensors should be
mounted on booms such that the sensors are at least two tower widths
away from an open-latticed tower. For temperature sensors, mounting
booms need not be as long as those for wind sensors but should be

! References in Regulatory Guide 1.23 to Appendix D to 10 CFR Part 50 should be
read as references to 10 CFR Part 51. For ESP applications, references in Regulatory Guide
1.23 to 10 CFR 100.10 should be read as references to 10 CFR 100.20.
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unaffected by thermal radiation from the tower itself. No temperature
sensors may be mounted directly on stacks or closed towers. Mounting
booms for all sensors should be oriented normal to the prevailing wind at
the site.

A determination is made whether the terrain at or near the base of the
tower will affect the wind or temperature measurements. Heat reflection
characteristics of the surface underlying the meteorological tower (grass,
soll, gravel, paving, etc.) are considered to ensure that localized
influences on measurements are minimal. The position, size, and
materials of nearby structures and vegetation are also examined for
potential localized influence on the measurements.

(2) General Exposure of Instruments

Since the objective of the instrumentation is to provide measurements
which represent the overall site meteorology without structure
interference, the tower position(s) should have been selected with this
general objective in mind. Examination of topographical maps, which
have been modified to show the likely finished grade of a nuclear power
plant or plants of specified type (or falling within a plant parameter
envelope [PPE]) that might be constructed on the proposed site, a site
visit, and professional judgment on airflow patterns are used to evaluate
the representativeness of the measurement location(s).

The planned structure layout of the nuclear power plant or plants of
specified type (or falling within a PPE) that might be constructed on the
proposed site (to the extent known), including structure heights, is
examined to identify potential influence on meteorological measurements.
Sensors should be located at least 10 obstruction heights away from an
obstruction to minimize the influence of the obstruction on
measurements.

Meteorological Sensors

The type and performance specifications of the sensors are evaluated.
Manufacturers’ specifications and analysis, and operating experience for these
sensors are considered in evaluation of adequacy with respect to accuracy and
the potential for acceptable data recovery. References 8 through 11, as well as
operational experience reports contained in research papers that describe
sensors, may be used in this evaluation.

The suitability of the specific type of sensor for use in the environmental
conditions at the site is evaluated. To this end, the range of wind conditions and
the ability of the sensors to withstand corrosion, blowing sand, salt, air pollutants,
birds, insects, lightning, icing, and humidity are considered.

If the sensors are new and unique, a meteorological instrumentation expert may
need to be consulted.
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Transmission and Recording of Meteorological Sensor Output

The methods of data transmission and recording (e.g., digital or analog,
instantaneous or average, engineering units or raw voltages) and the recording
equipment, including performance specifications and location of this equipment,
are evaluated. Manufacturers’ specifications and operating experience for the
transmission and recording systems are considered in evaluation of adequacy
with respect to accuracy and data recovery.

The environmental conditions in which the transmission and recording systems
are kept are reviewed for adequacy in accordance with the manufacturers’
specifications. The ability to obtain a direct readout in situ during routine
inspection of systems is checked to ensure that the inspector will be able to
relate the output directly to the sensor measurement. Some specific guidelines
are contained in Regulatory Guide 1.23, Position C.3. Additional information is
provided in Refs. 8 and 12.

The reviewer determines that there are provisions for proper display of
measurements of wind direction, wind speed, and vertical temperature difference
in the control room during operation of a nuclear power plant or plants of
specified type (or falling within a PPE) that might be constructed on the proposed
site.

Instrumentation Surveillance

The inspection, maintenance, and calibration procedures and their frequency are
evaluated. These surveillance procedures and the frequency of attention that
the instrumentation systems receive are compared to operating experience at
this site and other sites with similar instrumentation with the objective of
determining that acceptable data recovery with acceptable accuracy will be
obtained throughout the duration of the meteorological program. Regulatory
Guide 1.23, Positions C.4 and C.5 describe acceptable accuracy and data
recovery rates. Additional information is provided in Refs. 8, 9, and 12.

Data Acquisition and Reduction

Procedures, including hardware and software for data acquisition and reduction,
are evaluated. Since there are many methods of acquiring data from
meteorological measurement systems which are acceptable to the staff, the
review procedure varies. The basic components of the program which are
reviewed to ascertain the acceptability of data acquisition and reduction are:

(2) accuracy of direct measurements and their precision,

(2) accuracy in conversion of direct measurement units to meteorological
units,
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3) adequacy of frequency and mode (instantaneous or average) of
sampling,

(4) averaging time of system outputs for final disposition and accuracy of
these data, and

(5) identification and handling of suspect data.

Regulatory Guide 1.23 guidance on accuracy refers to overall system accuracy
for time-averaged values. Therefore, the overall system accuracy is evaluated in
addition to the component (sensor, recorder, and reduction) accuracies. The
evaluation consists primarily of using statistical procedures for compound errors,
based on sensor accuracy, recorder accuracy, conversion of units accuracy, and
frequency and mode of sampling (Ref. 13).

Meteorological Data Summaries

Annual (i.e., representing the annual cycle) joint frequency distributions of wind direction
and wind speed by atmospheric stability class are evaluated for sufficient detail to permit
the staff to make an independent determination of the atmospheric dispersion
conditions.

The format of the data (joint frequency distributions and hourly averages) is reviewed to
ensure that it will be usable by the staff. The formats in Regulatory Guide 1.23 and in
Appendix A to this section of this review standard are used for comparison. If a site has
a high occurrence of low wind speeds, a finer category breakdown should be used for
the lower speeds so data are not clustered in a few categories.

"Calm" wind conditions (which should be defined as wind speeds less than the starting
speed of the anemometer or vane, whichever is higher) are checked for
reasonableness. For the joint frequency distribution summary, they should be in the
distributions as a separate wind speed class, without directional assignment, for each
atmospheric stability class.

Data quality may be checked using the NUREG-0917 (Ref. 14) or similar methodology
and/or a computer spreadsheet.

Annual joint frequency distributions for each expected mode of release (i.e., ground
level and elevated) are checked for appropriateness of heights of measurements of wind
direction, wind speed, and atmospheric stability. Winds at the 10-meter level and the
temperature difference (AT) between the 10-meter level and the vent height (but no less
than 30 m above the lower sensor) are used for vent and penetration releases. Winds
from near release height and AT between release height and the 10-meter level are
used for stack releases.

The climatic representativeness of the joint frequency distribution is checked by
comparison with nearby stations which have collected reliable meteorological data over
a long period of time (10-20 years). The distributions are compared with sites in similar
geographical and topographical locations to ensure that the data are reasonable.
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References 8 through 15 are information sources that may be used during the review.

V. EVALUATION FINDINGS

The reviewer verifies that sufficient information has been provided in accordance with the
requirements of this section of this review standard and that the evaluation supports the
following type of concluding statement, to be included in the staff's safety evaluation report:

As set forth above, the applicant has provided and substantiated information on
the meteorological measurements program. The staff has reviewed the
available information relative to the onsite meteorological measurements
program and the data collected by the program.

Based on [summarize bases for conclusion], the staff concludes that the system
provides adequate data to represent onsite meteorological conditions as required
by 10 CFR 100.20. The onsite data also provide an acceptable basis for making
estimates of atmospheric dispersion for design basis accident and routine
releases from a nuclear power plant of type specified by the applicant [or falling
within the PPE submitted by the applicant] that might be constructed on the
proposed site to meet the requirements of 10 CFR Part 100 and Appendix | to 10
CFR Part 50.

These statements should be preceded by a brief summary description of the onsite
meteorological measurements program covering the following items:

1. height and location of meteorological sensors by type,

2. period of data record,

3. data recovery, and

4. meteorological parameters used for atmospheric diffusion estimates.
V. IMPLEMENTATION

The following provides guidance to applicants and licensees regarding the staff's plans for
using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides.
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VI.

10.

11.

12.

13.

14.

15.
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APPENDIX A
RS-002 Section 2.3.3

RECOMMENDED FORMAT FOR HOURLY METEOROLOGICAL
DATA TO BE PLACED ON ELECTRONIC MEDIA

When hourly meteorological data are submitted to the NRC, the data may be submitted on
mutually-agreed-upon media. The data should be in files that are of a size that are convenient
for use and storage. Annual data files are acceptable.

At the beginning of each file, use the first five (5) records to give a file description. Include plant
name, location (latitude, longitude), dates of data, information explaining data contained in the
"other" fields if they are used, heights of measurements, and any additional information
pertinent to identification of the file. Make sure all five records are included, even if some are
blank. Format for the first five records will be 160A1. Meteorological data format is (A4, 14, I3,
14, 25F5.1, F5.2, 3F5.1).

All data should be given to the tenth of a unit, except solar radiation, which should be given to a
hundredth of a unit. This does not necessarily indicate the accuracy of the data (e.g., wind
direction is usually given to the nearest degree). All nines in any field indicate a lost record
(99999). All sevens in a wind direction field indicate calm (77777). If there are only two levels
of data, use the upper and lower levels. If there is only one level of data, use the upper level.
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METEOROLOGICAL DATA ON ELECTRONIC MEDIA

LOCATION:

DATE OF DATA RECORD:

__|_:(>
s b ks

F5.1
F5.1

Identifier (can be anything)
Year
Julian Day

Hour (on 24-hour clock)

Upper Measurements: Level = meters
Wind Direction (degrees)

Wind Speed (meter/sec)

F5.1
F5.1
F5.1
F5.1

F5.1
F5.1
F5.1
F5.1
F5.1
F5.1
F5.1

F5.1
F5.1

Sigma Theta (degrees)
Ambient Temperature (°C)
Moisture:

Other:

Intermediate Measurements: Level = meters

Wind Direction (degrees)
Wind Speed (meters/sec)
Sigma Theta (degrees)
Ambient Temperature (°C)
Moisture:

Other:

Lower Measurements: Level = meters

Wind Direction (degrees)
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F5.1
F5.1
F5.1
F5.1
F5.1

F5.1
F5.1
F5.1
F5.1
F5.1
F5.1
F5.1
F5.1

METEOROLOGICAL DATA ON ELECTRONIC MEDIA (Continued)

Wind Speed (meters/sec)
Sigma Theta (degrees)
Ambient Temperature (°C)
Moisture:

Other:

Temp. Diff. (Upper-Lower) (°C/100 meters)
Temp. Diff. (Upper-Intermediate) (°C/100 meters)
Temp. Diff. (Intermediate-Lower) (°C/100 meters)
Precipitation (mm)

Solar Radiation (cal/cmzlmin)

Visibility (km)

Other:

Other:
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2

2.3.4 SHORT-TERM DISPERSION ESTIMATES FOR ACCIDENTAL ATMOSPHERIC
RELEASES

REVIEW RESPONSIBILITIES

Primary - Probabilistic Safety Assessment Branch (SPSB)
Secondary - None

l. AREAS OF REVIEW

This section of the site safety assessment for an early site permit (ESP) application concerns
atmospheric dispersion estimates for postulated accidental releases of radioactive effluents to
the atmosphere. Section 2.3.4 of this review standard applies to dispersion estimates for
radiological releases to the exclusion area boundary and low population zone. Because little
detailed design information is likely to be available for a nuclear power plant or plants that might
be constructed on the proposed site at the ESP stage, dispersion of airborne radioactive
materials to the control room will be evaluated at the combined license (COL) stage. The
review covers the following specific areas:

1. Atmospheric transport and diffusion models to calculate relative concentrations for
postulated accidental radioactive releases.

2. Meteorological data summaries used as input to diffusion models.

3. Specification of diffusion parameters.

4. Probability distributions of relative concentrations.

5. Determination of relative concentrations used for assessment of consequences of

postulated radioactive atmospheric releases from design basis and other accidents.
Potential non-radiological accidents on or in the vicinity of the site that could affect control room
habitability (such as toxic chemical releases) are addressed in Section 2.2 of this review
standard.

Il. ACCEPTANCE CRITERIA

The applicant should provide conservative estimates of atmospheric transport and diffusion
conditions at appropriate distances from the source for postulated accidental releases of
radioactive materials to the atmosphere.

These estimates are necessary to demonstrate compliance with 10 CFR 100.21 (Ref. 1) with
respect to the meteorological considerations used in the evaluation to determine an acceptable
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exclusion area and low population zone. Regulatory Guides 1.23' and 1.145 (Refs. 2 and 3)
provide information, recommendations and guidance, and in general describe methods
acceptable to the staff for meeting the requirements of 10 CFR Part 100. For light-water
reactors, applicants using the “alternate source term” (AST) may use Regulatory Position 5.3 of
Regulatory Guide 1.183 (Ref. 4) as guidance as appropriate. The NRC does not have a similar
reference for reactors not cooled and moderated by light water.

The applicant's diffusion estimates should demonstrate that the requirements of 10 CFR Part
52 and 10 CFR Part 100 are met. Specifically, the following information is needed:

1. A description of the atmospheric dispersion models used to calculate relative
concentrations (x/Q values) in air resulting from accidental releases of radioactive
material to the atmosphere. The models should be documented in detail and
substantiated within the limits of the model so that the staff can evaluate their
appropriateness to site characteristics, plant characteristics (to the extent known), and
release characteristics.

2. Meteorological data used for the evaluation (as input to the dispersion models) which
represent annual cycles of hourly values of wind direction, wind speed, and atmaospheric
stability for each mode of accidental release.

3. The variation of atmospheric diffusion parameters used to characterize lateral and
vertical plume spread (o, and ¢,) as a function of distance, topography, and atmospheric
conditions, as related to measured meteorological parameters. The methodology for
establishing these relationships should be appropriate for estimating the consequences
of accidents within the range of distances which are of interest with respect to site
characteristics and established regulatory criteria.

4. Cumulative probability distributions of relative concentrations (x/Q values) describing the
probabilities of these x/Q values being exceeded. These cumulative probability
distributions should be presented for appropriate distances (e.g., the exclusion area
boundary distance and the outer boundary of the low population zone) and time periods
as specified in Section 2.3.4.2 of Regulatory Guide 1.70, "Standard Format and Content
of Safety Analysis Reports for Nuclear Power Plants" (Ref. 5). The methods of
generating these distributions should be adequately described.

5. Relative concentrations used for assessment of consequences of atmospheric
radioactive releases from design basis and other accidents.

! References in Regulatory Guide 1.23 to Appendix D to 10 CFR Part 50 should be
read as references to 10 CFR Part 51. For ESP applications, references in Regulatory Guide
1.23 to 10 CFR 100.10 should be read as references to 10 CFR 100.20.
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REVIEW PROCEDURES

Atmospheric Dispersion Models

The applicant’s dispersion models are compared to the general Gaussian models which
are contained in Regulatory Guide 1.145 for design basis accidental releases. The
models are reviewed for suitability to release characteristics, plant configuration (to the
extent known), and site topography. The accidents and release characteristics to be
considered are obtained from the reviews of safety assessment Chapter 15. When the
models described in Regulatory Guide 1.145 are not applicable (e.g., buoyant gases),
other models and techniques used to make estimates are identified and evaluated.
Each release should be characterized as either an elevated point source or a ground-
level point source. Generally the release point is considered to be elevated if it is at
least two-and-one-half times as high as nearby solid structures. Turbulent mixing of the
effluent into the wake of plant structures is usually allowed for ground-level releases (if
sufficient information is available on the plant design to make this feasible).

Most accidental releases can be considered as continuous releases (i.e., on the order of
several minutes or more). However, some releases, such as those resulting from steam
line breaks, may be considered instantaneous (puffs). The general Gaussian diffusion
model for continuous releases is used to evaluate releases on the order of several
minutes or more. For puff releases, instantaneous point-source Gaussian diffusion
equations are used with a correction for initial source volume. (Ref. 6)

Other modifications to the atmospheric dispersion model which should be considered
include restrictions to horizontal or vertical plume spread (e.g., by narrow deep valleys,
channeling of airflow, and by persistent low-level temperature inversions). Fumigation
conditions should be considered for elevated releases transported to offsite locations.
In the absence of site-specific information concerning the frequency, duration, and
directional preference of fumigation conditions, a deterministic approach such as that
described in Regulatory Guide 1.145 may be used.

Meteorological Data

The meteorological data used in atmospheric dispersion analyses are reviewed for
compatibility with the models used. General criteria for onsite data are stated in
Regulatory Guide 1.23 and in subsection II1.2 of Section 2.3.3 of this review standard.
Additional sources of meteorological data for consideration in the description of airflow
trajectories from the site may include National Weather Service stations or other
meteorological programs that are well maintained and well exposed (e.g., other nuclear
facilities, university and private meteorological programs).

Atmospheric Diffusion Parameters

Measurement of vertical temperature gradient (Ref. 2) should be used to define
atmospheric stability, particularly during stable conditions accompanied by low wind
speeds (i.e., less than 1.5 m/s). Other classification schemes (Refs. 7 and 8) may be
used to estimate atmospheric stability class or to determine plume spread parameters
directly for unstable and neutral conditions, or for wind speeds greater than 1.5 m/s.
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Methods for the classification of atmospheric stability, or for direct determination of
plume spread parameters, should be adequately described and substantiated for
applicability to the site.

Diffusion parameters o, and o, are reviewed with respect to the characteristics of the
accidental release and distances of interest. The curves of o, and o, as functions of
downwind distance and atmospheric stability as presented in References 3, 9, and 10
are acceptable for most sites with the addition of a curve for an extremely stable (Type
G) class. For elevated releases (Ref. 11) or for unusual sources, meteorological
conditions, or topography (e.g., narrow, deep valleys, channeling of airflow),
modification of the o, and o, curves may be appropriate (Ref. 12). Modified curves that
reflect the results of atmospheric tracer tests primarily during stable, light wind
conditions may be used with the atmospheric dispersion model described in Regulatory
Guide 1.145. Modified curves based on specific studies under conditions similar to
those at the proposed site may also be considered for sites in or near unique terrain
features such as deserts (Ref. 6) and large bodies of water (Ref. 13). Such specific
studies should meet the criteria for the use of site-specific experimental data as outlined
in Regulatory Position 7 in Regulatory Guide 1.194, “Atmospheric Relative
Concentrations for Control Room Radiological Habitability Assessments at Nuclear
Power Plants,” (Ref. 14).

For situations where a puff diffusion equation is used, o, = ¢, is usually an acceptable
assumption.

Cumulative Frequency Distributions of x/Q Values

The cumulative probability distributions of x/Q values are reviewed for inclusion of
pertinent modes and time periods of release, and adequacy of input data in accordance
with the guidelines set forth in Section 2.3.4.2 of the Standard Format (Ref. 5). The
methods used to generate these distributions are reviewed for adequacy and
conservatism.

An ESP application that references a certified design will need to verify that appropriate
site-related meteorological parameters for the proposed site have been used to derive
site-specific x/Q values and that these values are consistent with (or bounded by) those
identified in the site parameter envelope for the certified design.

Relative Concentrations Used for Accidents

The x/Q values used for assessment of consequences of atmospheric radioactive
releases for design basis accidents and other accidents are reviewed for
appropriateness of atmospheric dispersion model assumptions and input data and
adequate documentation of this information.

The staff makes an independent evaluation of atmospheric dispersion for pertinent
distances, usually the exclusion area boundary and the low population zone outer
boundary, using the appropriate meteorological data and dispersion model. Two
probabilistic approaches are available for evaluating short-term atmospheric transport
and diffusion characteristics.

2.3.4-4



V.

a. A direction-dependent probabilistic approach using the x/Q values which are
exceeded 0.5% of the time in each of 16 directions from the plant site. This
methodology is described in Regulatory Guide 1.145.

b. A direction-independent probabilistic approach using the x/Q value which is
exceeded 5% of the time. This methodology is described in Reference 15.

These values are assumed to represent conditions for a 2-hour period. x/Q values for
time periods greater than two hours are estimated for the low population zone (LPZ)
distance by assuming either a logarithmic relationship between the "2-hour" value and
the annual average value or a “sliding window” approach using hourly meteorological
data. As applied herein, the term “sliding window” refers to the calculation of running
mean X/Q values for time periods varying from 1 to 720 hours in duration, using an
averaging method similar to that used for control room x/Q values as calculated by the
ARCON96 computer code referenced in Regulatory Guide 1.194. The methodology is
described in Sections 3.6, 3.7, and 3.8 of NUREG/CR-6331, Rev.1, “Atmospheric
Relative Concentrations in Building Wakes” (Ref. 16). Any similar methodology that is
applied to LPZ calculations should be made on a direction-dependent basis, analogous
to that presented in Regulatory Guide 1.145.

These values of x/Q based on appropriate models for appropriate time intervals and
distances are used in the analyses presented in Chapter 15 for dose assessment of
design basis accidents.

EVALUATION FINDINGS

The reviewer verifies that adequately conservative atmospheric dispersion models and
appropriate meteorological data have been used to calculate relative concentrations for
appropriate distances and directions from postulated release points for accidental airborne
releases of radioactive materials.

The reviewer's evaluation should support the following type of concluding statement, to be used
in the staff's safety evaluation report (conclusions regarding the control room are not necessary
for the ESP review):

As set forth above, the applicant has made conservative assessments of
post-accident atmospheric dispersion conditions from the applicant's
meteorological data and appropriate diffusion models. These atmospheric
dispersion estimates are appropriate for the assessment of consequences from
radioactive releases for design basis accidents in accordance with 10 CFR
100.21(c).

[For an ESP application referencing a certified standard design:] The applicant
has used appropriate site-related meteorological parameters for the proposed
site to derive site-specific x/Q values, and these values are consistent with [or
bounded by] those identified in the site parameter envelope for the certified
design.
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Based on these considerations, the staff concludes that atmospheric dispersion
estimates are acceptable and meet the relevant requirements of 10 CFR Part
100.

Atmospheric dispersion estimates for the control room from radioactive releases
will be addressed in the review of the combined license (COL) application.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants regarding the NRC staff’'s plans for
using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides.

VI. REFERENCES

1. 10 CFR 100.21, “Non-Seismic Siting Criteria.”
2. Regulatory Guide 1.23, "Onsite Meteorological Programs."

3. Regulatory Guide 1.145, "Atmospheric Dispersion Models for Potential Accident
Consequence Assessments at Nuclear Power Plants."

4. Regulatory Guide 1.183, “Alternative Radiological Source Terms for Evaluating Design
Basis Accidents at Nuclear Power Reactors.”

5. Regulatory Guide 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants."

6. G. R. Yanskey, E. H. Markee, and A. P. Richter, "Climatography of the National Reactor
Testing Station," IDO-12048, Idaho Operations Office, USAEC (1966).

7. Hanna, S. R., G. A. Briggs, J. Deardorff, B. A. Egan, F. A. Gifford, and F. Pasquill,
"AMS Workshop on Stability Classification Schemes and Sigma Curves-Summary of
Recommendations,” Bulletin of the American Meteorological Society, Vol. 58, No. 12
(December 1977).

8. Hoffman, F. 0., "Proceedings of a Workshop on the Evaluation of Models Used for the
Environmental Assessment of Radionuclide Releases," CONF-770901, Oak Ridge
National Laboratory (April 1978).
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10.

11.

12.

13.

14.

15.

16.

D. H. Slade (ed.), "Meteorology and Atomic Energy - 1968," TID-24190, Division of
Technical Information, USAEC (1968).

Darryl Randerson (ed.), “Atmospheric Science and Power Production,” DOE/TIC-27601,
U.S. Department of Energy (1984).

Singer, I. A. and M. E. Smith, "Atmospheric Diffusion at Brookhaven National
Laboratory," Int. J. Air and Water Pollution, 10, 125-135 (1966).

Weber, A. H. "Atmospheric Dispersion Parameters in Gaussian Plume Modeling,"
EPA-600/4-76-030a, U.S. Environmental Protection Agency (July 1976).

R. P. Hosker, Jr., "A Comparison of Estimation Procedures for Over-Water Plume
Dispersion," paper presented at the Symposium on Atmospheric Diffusion and Air
Pollution in Santa Barbara, Calif., American Meteorological Society (September 9-13,
1974).

Regulatory Guide 1.194, “Atmospheric Relative Concentrations for Control Room
Radiological Habitability Assessments at Nuclear Power Plants.”

J. F. Sagendorf, "A Program for Evaluating Atmospheric Dispersion From A Nuclear
Power Station," Technical Memorandum ERL ARL-42, National Oceanic and
Atmospheric Administration (1974).

NUREG/CR-6331, “Atmospheric Relative Concentrations in Building Wake,” Revision 1
(May 1997).

2.3.4-7



RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.3.5 LONG-TERM DIFFUSION ESTIMATES

REVIEW RESPONSIBILITIES

Primary - Probabilistic Safety Assessment Branch (SPSB)

Secondary - Emergency Preparedness and Plant Support Branch (IEPB)

l. AREAS OF REVIEW

This section of the site safety assessment for an early site permit (ESP) application concerns
atmospheric diffusion estimates for routine releases of effluents to the atmosphere. The review
covers the following specific areas:

1. Atmospheric dispersion models to calculate concentrations in air and amount of material
deposited as a result of routine releases of radioactive material to the atmosphere.

2. Meteorological data used as input to diffusion models.
3. Specification of diffusion parameters.
4. Relative concentration (x/Q) and relative deposition (D/Q) values used for assessment

of consequences of routine airborne radioactive releases.

5. Points of routine release of radioactive material to the atmosphere, the characteristics of
each release mode, and the location of potential receptors for dose computations (if
available at the ESP stage). Bounding values for these parameters may be provided at
the ESP stage. In such a case, the applicant will need to confirm at the combined
license (COL) stage that the parameters provided at the ESP stage bound the actual
values provided at the COL stage, and that the calculational methodology used for the
confirmation is consistent with that employed at the ESP stage.

To assist in demonstrating compliance with 10 CFR 100.21(c)(1) (Ref.1), annual average X/Q
and D/Q values at standard distances in the 16 radial sectors from the site boundary to a
distance of 50 miles from the proposed site of the nuclear power plant or plants are provided to
the IEPB for calculation of doses. Calculations for specific receptor locations such as the
limiting residence, cow, garden, etc., will be evaluated at the combined license (COL) stage.
However, to the extent bounding evaluations are provided in ESP applications, a secondary
review is performed by IEPB and the results are used by SPSB in the overall evaluation of the
long-term diffusion estimates. The IEPB reviews the points of routine release of radioactive
material to the atmosphere, the characteristics of each release mode, and locations of potential
receptors for dose computations. (If the applicant provides bounding values for these
parameters as discussed above, these values are reviewed.) The results of their analyses are
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transmitted to SPSB for use in its review of diffusion estimates. In such a case, the applicant
will need to confirm at the combined license (COL) stage that the values provided at the ESP
stage bound the actual values provided at the COL stage, and that the calculational
methodology used for the confirmation is consistent with that employed at the ESP stage. For
ESP applications that do not provide a full evaluation of atmospheric transport and diffusion of
routine releases, those portions not addressed at the ESP stage will be evaluated at the COL
stage.

Il. ACCEPTANCE CRITERIA

Characterization of atmospheric transport and diffusion conditions is necessary for estimating
the radiological consequences of routine releases of radioactive materials to the atmosphere to
demonstrate compliance with the numerical guides for doses contained in 10 CFR Part 50,
Appendix | (Ref. 2).

The following regulatory guides provide acceptable criteria for complying with this review
standard section:

1. Regulatory Guide 1.109 (Ref. 3) presents identification criteria to be used for specific
receptors of interest (applicable at the ESP stage to the extent the applicant provides
receptors of interest).

2. Regulatory Guide 1.111 (Ref. 4) describes acceptable methods for characterizing
atmospheric transport and diffusion conditions for evaluating the consequences of
routine releases. Use of the model described in NUREG/CR-2919 (Ref. 5) is
acceptable.

3. Regulatory Guide 1.112 (Ref. 6) presents identification criteria to be used for release
points and release characteristics (applicable at the ESP stage to the extent the
applicant provides release points and release characteristics).

Specifically, the following information should be provided by the applicant in the safety
assessment:

1. A description of the atmospheric dispersion models used to calculate concentrations in
air and the amount of material deposited as a result of routine releases of radioactive
material to the atmosphere. The models should be sufficiently documented and
substantiated to allow a review of their appropriateness for site characteristics, plant
characteristics (to the extent known), and release characteristics.

2. A discussion of the relationship between atmospheric diffusion parameters, such as
vertical plume spread (o,), and measured meteorological parameters. Use of these
parameters should be substantiated as to their appropriateness for use in estimating the
consequences of routine releases from the site boundary to a radius of 50 miles from
the plant site.

3. Meteorological data used as input to the dispersion models. Data used for this
evaluation should represent hourly average values of wind speed, wind direction, and
atmospheric stability which are appropriate for each mode of release. The data should
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reflect atmospheric transport and diffusion conditions in the vicinity of the site
throughout the course of a year. (See Section 2.3.3 of this review standard for data
acceptability criteria, and see Regulatory Guide 1.23* (Ref. 7) for data formats.)

4. Relative concentration (x/Q) and relative deposition (D/Q) values used for assessment
of consequences of routine radioactive gas releases as described in Section 2.3.5.2 of
Regulatory Guide 1.70 (Ref. 8).

5. Points of routine release of radioactive material to the atmosphere, the characteristics of
each release mode, and the location of potential receptors for dose computations (if
available at the ESP stage). Bounding values for these parameters may be provided at
the ESP stage. In such a case, the applicant will need to confirm at the combined
license (COL) stage that the parameters provided at the ESP stage bound the actual
values provided at the COL stage, and that the calculational methodology used for the
confirmation is consistent with that employed at the ESP stage.

A licensee can use the numerical guides for doses specified in 10 CFR Part 50, Appendix I, to
meet the requirement in 10 CFR 50.34a(a) that the nuclear facility be operated to keep levels of
radioactive effluents to unrestricted areas “as low as is reasonably achievable” (ALARA).

10 CFR 20.1301 establishes radiation dose limits to individual members of the public from
radioactive effluents in unrestricted areas. In addition, 10 CFR 20.1101 states that licensees
shall, in addition to complying with the limits set forth in 10 CFR Part 20, use procedures and
engineering controls to achieve doses to members of the public that are ALARA. 10 CFR Part
50, Appendix |, provides numerical guidance for doses to meet the ALARA criterion.

Il REVIEW PROCEDURES

1. Atmospheric Dispersion Models

The applicant's models are compared to the general modeling criteria presented in
Regulatory Guide 1.111. The models should be suitable for the topography of the site
and vicinity, plant configuration (to the extent known), and release characteristics.
Additional information for determining model suitability may be found in standard
references such as "Meteorology and Atomic Energy - 1968" (Ref. 9) and “Atmospheric
Science and Power Production” (Ref. 10).

The staff performs an independent evaluation of long-term dispersion characteristics.
To the extent release points, release characteristics, and locations of interest are
identified in the ESP application, they are confirmed by IEPB. Using the criteria
presented in Regulatory Guide 1.111, each release is classified as completely elevated
or completely ground level. Turbulent mixing of the effluent into the wake of plant

! References in Regulatory Guide 1.23 to Appendix D to 10 CFR Part 50 should be
read as references to 10 CFR Part 51. For ESP applications, references in Regulatory Guide
1.23 to 10 CFR 100.10 should be read as references to 10 CFR 100.20.
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structures is considered where appropriate and feasible given information available
about plant design in accordance with Regulatory Guide 1.111.

To the extent relevant and sufficient evaluations are provided in ESP applications on
plant design at the ESP stage, any releases characterized as partially elevated or
intermittent should be evaluated. Conclusions of these evaluations will be subject to
confirmation by the applicant at the COL stage that the parameters provided at the ESP
stage remain valid (i.e., they bound the values provided at the COL stage). The staff
review at the COL stage will verify that the calculational methodology used for this
confirmation is consistent with that employed at the ESP stage. For ESP applications
that do not provide a full evaluation of atmospheric transport and diffusion of routine
releases, those aspects not addressed at the ESP stage will be evaluated at the COL
stage.

Topographic characteristics in the vicinity of the site are examined for restrictions of
horizontal and/or vertical plume spread, channeling or other changes in airflow
trajectories, or other unusual conditions affecting atmospheric transport and diffusion
between the source and receptors of interest. Examples of conditions where
modifications to standard approaches may be necessary are narrow, deep valleys;
land-sea (lake) breeze regimes; and low-level subsidence inversions of temperature.
"Fumigation" may be a concern for infrequent releases of short duration from elevated
sources.

The standard diffusion model used by the staff is described in NUREG/CR-2919 (Ref.
11). This model is a straight-line Gaussian model with a specific calculational procedure
for estimating x/Q values for intermittent releases. Modifications to the straight-line
model to consider the effects of variations in space and time in airflow are also
described in NUREG/CR-2919.

For unusual topographic and meteorological conditions, a variable trajectory model may
be used on a case-by-case basis.

Atmospheric Diffusion Parameters

The specification of the vertical diffusion parameter, ¢,, as a function of distance and
atmospheric stability, is reviewed. Atmospheric stability should be defined by
measurement of vertical temperature gradient, particularly during stable conditions.
Other classification schemes (e.g., Refs. 12 and 13) may be used to estimate
atmospheric stability class or to determine the diffusion parameter directly for unstable
and neutral conditions. If used, these alternative classification schemes are reviewed
for appropriateness to site characteristics, plant characteristics (to the extent known),
and release characteristics. Standard curves of ¢, as a function of distance are
presented in Regulatory Guide 1.111. Modified diffusion parameters may also be
considered for proposed sites in or near unique terrain features such as deserts (see
Ref. 14) and large bodies of water (see Ref. 15).
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3. Meteorological Data

Meteorological data are reviewed for compatibility with the models used,
representativeness of conditions within the area of interest, and representativeness of
annual average meteorological characteristics in the vicinity of the site. General
guidelines for collection and presentation of onsite meteorological data are stated in
Regulatory Guide 1.23 and in Section 2.3.3 of this review standard, subsection 111.2.

4, Relative Concentrations Used for Routine Releases

The relative concentration (x/Q) and relative deposition (D/Q) values used for
assessment of the consequences of routine radioactive releases are reviewed for
appropriateness to site conditions, plant configuration (to the extent known), and release
characteristics.

Annual average x/Q and D/Q values are calculated for 16 radial sectors from the site
boundary to a distance of 50 miles. To the extent relevant and sufficient evaluations are
provided in ESP applications, values are also reviewed for specific receptor locations.
IEPB confirms the locations of specific receptors (e.g., site boundary, residence,
garden, cow). Adjustments of the x/Q and D/Q values may be necessary to account for
unusual site and/or meteorological conditions.

The following information is provided to the IEPB for the calculation of appropriate
doses: (1) annual average x/Q and D/Q values at standard distances in the 16 radial
sectors from the site boundary to a distance of 50 miles, and (2) values for the locations
of specific receptors (to the extent relevant and sufficient evaluations are provided in the
ESP application).

V. EVALUATION FINDINGS

The reviewer verifies that appropriate atmospheric dispersion models and meteorological data
have been used to calculate relative concentration and relative deposition at appropriate
distances and directions from postulated release points for evaluation of routine airborne
releases of radioactive material. The reviewer’s evaluation should support the following type of
concluding statement, to be included in the staff's safety evaluation report:

As set forth above, the applicant has provided meteorological data and an
atmospheric dispersion model that are appropriate for the characteristics of the
site and release points. Therefore, the staff concludes that representative
atmospheric transport and diffusion conditions have been calculated for 16 radial
sectors from the site boundary to a distance of 50 miles and [to the extent
relevant and sufficient evaluations are provided in ESP applications] for the
specific receptor locations. Therefore, the information required to address

10 CFR 100.21(c)(1) has been provided. Based on [summarize bases for
conclusion], the characterization of atmospheric transport and diffusion
conditions is appropriate for demonstration of compliance with the numerical
guides for doses contained in 10 CFR Part 50, Appendix .
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[If not provided at the ESP stage:] Atmospheric transport and diffusion from
specific release points having specific release characteristics, as well as specific
locations of receptors of interest, will be evaluated at the combined license (COL)
stage.

Any deviation from the acceptance criteria should be explained by a statement that the
applicant has provided an alternative approach that the staff has reviewed and found to be
acceptable.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff’s plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance of parts of the method discussed herein are
contained in the referenced regulatory guides and NUREGS.

VI. REFERENCES

1. 10 CFR Part 100, Subpart B, “Evaluation Factors for Stationary Power Reactor Site
Applications on or after January 10, 1997.”

2. 10 CFR Part 50, Appendix I, "Numerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet the Criterion 'As Low As Is Reasonably Achievable' for
Radioactive Material in Light-Water-Cooled Nuclear Power Reactor Effluents.”

3. Regulatory Guide 1.109, “Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I.”

4. Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion

of Gaseous Effluents In Routine Releases From Light-Water-Cooled Reactors."

5. NUREG/CR-2919, "XOQDOQ: Computer Program for the Meteorological Evaluation of
Routine Effluent Releases at Nuclear Power Stations" (September 1982).

6. Regulatory Guide 1.112, “Calculation of Releases of Radioactive Materials in Gaseous
and Liquid Effluents from Light-Water-Cooled Reactors.”

7. Regulatory Guide 1.23, "Onsite Meteorological Programs."

8. Regulatory Guide 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants."
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10.

11.

12.

13.

14.

15.

D. H. Slade (ed.), "Meteorology and Atomic Energy - 1968," TID-24190, Division of
Technical Information, USAEC (1968).

Darryl Randerson (ed.), “Atmospheric Science and Power Production,” DOE/TIC-27601,
U.S. Department of Energy (1984).

NUREG/CR-2919, “XOQDOQ: Computer Program for the Meteorological Evaluation of
Routine Effluent Releases at Nuclear Power Stations,” September 1982.

S. R. Hanna, G. A. Briggs, J. Deardorff, B. A. Egan, F.A. Gifford, and F. Pasquill, "AMS
Workshop on Stability Classification Schemes and Sigma Curves--Summary of
Recommendations," Bulletin of the American Meteorological Society, Vol. 58, No. 12
(December 1977).

F. 0. Hoffman (General Chairman), "Proceedings of a Workshop on the Evaluation of
Modes Used for the Environmental Assessment of Radionuclide Releases,"
CONF-770901, Oak Ridge National Laboratory (April 1978).

G. R. Yanskey, E. H. Markee, and A. P. Richter, "Climatography of the National Reactor
Testing Station," IDO-12048, Idaho Operations Office, USAEC (1966).

R. P. Hosker, Jr., "A Comparison of Estimation Procedures for Over-Water Plume
Dispersion." Paper Presented at the Symposium on Atmospheric Diffusion and Air
Pollution in Santa Barbara, California, American Meteorological Society (September
0-13, 1974).
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.4.1. HYDROLOGIC DESCRIPTION

REVIEW RESPONSIBILITIES

Primary - Mechanical and Civil Engineering Branch (EMEB)
Secondary - None

l. AREAS OF REVIEW

The areas of review under this section of this review standard for the site safety assessment
that supports an early site permit (ESP) application are:

1. Identification of the interface of a nuclear power plant or plants of specified type (or
falling within a plant parameter envelope [PPE]) that might be constructed on the
proposed site with the hydrosphere.

2. Identification of hydrologic causal mechanisms that may necessitate special plant
design bases or operating limitations with regard to floods and water supply needs.

3. Identification of surface and ground water uses that may be affected by operation of a
nuclear power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site.

The review of Section 2.4.1 calls for identification of the hydrologic characteristics of streams,
lakes (e.g., location, size, shape, drainage area), shore regions, the regional and local
groundwater environments, and existing or proposed water control structures (upstream and
downstream) influencing the type of flooding mechanisms that may adversely effect safety
aspects of plant siting and operation.

Il. ACCEPTANCE CRITERIA

Acceptance criteria for this section of this review standard address 10 CFR Parts 52 and 100
(Refs. 1 and 2) as they relate to identifying and evaluating hydrologic features of the site. The
regulations at 10 CFR 52.17(a) and 10 CFR 100.20(c) require that physical characteristics of a
site (including seismology, meteorology, geology, and hydrology) be taken into account to
determine its acceptability for a nuclear power reactor. In addition, 10 CFR 100.20(c)
addresses the hydrologic characteristics of a proposed site that may affect the consequences
of an escape of radioactive material from the facility. Factors important to hydrologic
radionuclide transport, described in 10 CFR 100.20(c)(3), should be obtained from on-site
measurements.

To satisfy the hydrologic requirements of 10 CFR Parts 52 and 100, the applicant’s safety
assessment should contain a description of the surface and subsurface hydrologic
characteristics of the site and region. This description should be sufficient to assess the
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acceptability of the site and the potential for those characteristics to influence the design of
structures, systems, or components of a nuclear power plant or plants (or falling within a PPE)
that might be constructed on the proposed site.

Meeting this requirement provides reasonable assurance that the hydrologic characteristics of
the site and potential hydrologic phenomena would pose no undue risk to the type of facility (or
facility falling within a PPE) proposed for the site. Further, it provides reasonable assurance
that such a facility would pose no undue risk of radioactive contamination to surface or
subsurface water from either normal operations or as the result of a reactor accident.

Note: Though not required at the ESP stage, the applicant for a combined license (COL) will
need to demonstrate compliance with General Design Criterion 2 (Ref. 3) as it relates to
structures, systems, and components important to safety being designed to withstand the
effects of hurricanes, floods, tsunamis, and seiches.

To meet the requirements of the hydrologic aspects of 10 CFR Parts 52 and 100, the following
specific criteria are used:

1. The information presented in safety assessment Section 2.4.1 forms the basis for
subsequent hydrologic engineering analysis with respect to the application for an ESP.
Therefore, completeness and clarity are of paramount importance. Maps should be
legible and adequate in coverage to substantiate applicable data. Site topographic
maps should be of good quality and of sufficient scale to allow independent analysis of
pre-construction drainage patterns. Data on surface water users, location with respect
to the site, type of use, and quantity of surface water used are necessary. Inventories of
surface water users should be consistent with regional hydrologic inventories reported
by applicable state and federal agencies. The description of the hydrologic
characteristics of streams, lakes, and shore regions should correspond to those of the
United States Geological Survey (USGS), National Oceanic and Atmospheric
Administration (NOAA), Soil Conservation Service (SCS), Corps of Engineers, or
appropriate state and river basin agencies. Descriptions of all existing or proposed
reservoirs and dams (both upstream and downstream) that could influence conditions at
the site should be provided. Descriptions may be obtained from reports of the USGS,
United States Bureau of Reclamation (USBR), Corps of Engineers, and others.
Generally, reservoir descriptions of a quality similar to those contained in pertinent data
sheets of a standard Corps of Engineers Hydrology Design Memorandum are adequate.
Tabulations of drainage areas, types of structures, appurtenances, ownership, seismic
and spillway design criteria, elevation-storage relationships, and short- and long-term
storage allocations should be provided.

2. Appendix A, "Hydrologic Engineering Site Visits," to this section of the review standard
(Ref. 4) details the purposes and procedures of the site visit. The site visit serves to
acquaint the reviewer with the site and to provide an independent confirmation of the
hydrologic characteristics of the site and adjacent environs.

Il REVIEW PROCEDURES

The information presented in safety assessment Section 2.4.1 is generally amenable to
independent verification through cross-checks with other safety assessment sections and
chapters, available publications relating to hydrologic characteristics of the site region, and by
site visits. The review procedure consists of evaluating the completeness of the information
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and data (Ref. 5) by sequential comparison with information available from references. Based
on the description of the hydrosphere (e.g., geographic location and regional hydrologic
features) potential site flood mechanisms are identified. Subsequent safety assessment
sections addressing the mechanisms are cross-checked to ensure that data and information
needed therein for review and substantiation are available.

An important facet of the review procedure for this and other sections of this review standard in
hydrologic areas is the site visit. The site visit provides the principal technical reviewer with
independent confirmation of hydrologic characteristics of the site and adjacent environs. The
site visit is discussed in Appendix A to this section of the review standard.

V. EVALUATION FINDINGS

For ESP reviews, findings will consist of a brief general description of the site with respect to
the general hydrosphere as required by 10 CFR Parts 52 and 100, and of the offsite uses of
surface water. The hydrologic description for each plant site is unique. The review verifies that
sufficient information has been provided and will support conclusions of the following type, to be
included in the staff's safety evaluation report:

The proposed site is located about 42 kilometers (26 miles) SSE of XYZ City on
the southwest bank of the DEF River at about river kilometer 245 (mile 152).
Plant grade will be at about elevation 67 m (220 feet) above mean sea level
(MSL).

As set forth above, the applicant has provided sufficient information pertaining to
the general hydrologic characteristics of the site including descriptions of water
bodies, water control structures, and water users. Therefore, the staff concludes
that the requirements of 10 CFR Parts 52 and 100, with respect to general
hydrologic descriptions, have been met.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff's plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides and NUREGS.

VI. REFERENCES

Because of the geographic diversity of plant sites and the large number of hydrologic
references, no specific tabulation is given here. In general, maps and charts by the USGS,
NOAA, Army Map Service (AMS), and Federal Aviation Administration (FAA); water-supply
papers of the USGS; River Basin Reports of the Corps of Engineers; and other publications of
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state, federal, and other regulatory bodies, describing hydrologic characteristics and water
utilization in the site vicinity and region, are referred to on an "as-available" basis.

1.

10 CFR Part 52, "Early Site Permits; Standard Design Certifications; and Combined
Licenses for Nuclear Power Plants."

10 CFR Part 100, "Reactor Site Criteria."

10 CFR Part 50, Appendix A, General Design Criterion 2, "Design Bases for Protection
Against Natural Phenomena."

Appendix A, RS-002 Section 2.4.1, "Hydrologic Engineering Site Visits," attached.

Regulatory Guide 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants."
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APPENDIX A

RS-002 SECTION 2.4.1

HYDROLOGIC ENGINEERING SITE VISITS
I PURPOSES

The purposes of hydrologic engineering site visits are as follows:

1. Acquaint the reviewer with general site and regional hydrologic characteristics and
topography.
2. Confirm the applicant’s general appraisal of the hydrologic interfaces between the site

and a nuclear power plant or plants of specified type (or falling within a PPE) that might
be constructed on the site.

3. Review specific hydrologic engineering problem areas with the applicant, its engineers,
and its consultants.

The site visit objectives will have been achieved if, in addition to viewing pertinent hydrologic
features, the reviewer has had the opportunity to discuss specific questions and concerns with
the applicant’s hydrologic engineers and is assured that the questions and concerns are
understood. In addition, generally acceptable techniques and procedures necessary to respond
to staff concerns should be discussed.

Il. PROCEDURES

Questions or items of staff concern are to be developed by the EMEB reviewer and discussed
in detail with the Branch Chief 7-14 days before the scheduled site visit. For any unscheduled
site visit (which may be necessary to resolve issues or prepare for hearings), similar questions
or items of staff concern should be prepared at least 3 days prior to such site visit and also
discussed in detail with the Branch Chief.

Areas of overlap or interfaces with reviewers in other areas (such as geology, foundation
engineering, auxiliary and power conversion systems, mechanical engineering, effluent
treatment systems, and structural engineering) should be coordinated before questions or items
of staff concern are finalized.

The staff reviewer for Hydrologic Description will discuss any unusual or potentially
controversial areas of concern with the Chief, EMEB, prior to transmittal of the questions or
items of staff concern to the Project Manager. Transmittal will be forwarded by memo route slip
through the Branch Chief.

Site visits are generally to consist of a detailed reconnaissance of site areas and environs with
the applicant and technical counterparts, discussions of questions (or items of staff concern),
discussions of acceptable methods of analysis, and a general summarization of the areas
discussed and conclusions reached.

Normally, a small group composed of the staff reviewer and project manager (PM) should meet

with an applicant representative responsible for responding to staff questions and the
applicant’s technical advisor. For verbal summarization during the site visit, the recommended
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method is to have the applicant or his technical advisor summarize the discussions to ensure
understanding.

Il. TRIP REPORT

A trip report on a site visit should be prepared within 5 days of the reviewer’s return. The report
is to be as brief as possible and should summarize the trip and the areas of discussion and
should list the participants in technical discussions.
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.4.2 FLOODS

REVIEW RESPONSIBILITIES

Primary - Mechanical and Civil Engineering Branch (EMEB)
Secondary - None

l. AREAS OF REVIEW

This section of the site safety assessment for an early site permit (ESP) application identifies
historical flooding (defined as occurrences of abnormally high water stage or overflow from a
stream, floodway, lake, or coastal area) at the proposed site or in the region of the site. It
summarizes and identifies the individual types of flood-producing phenomena, and
combinations of flood-producing phenomena, considered in establishing the flood design bases
for safety-related features for a nuclear power plant or plants of specified type (or falling within
a plant parameter envelope [PPE]) that might be constructed on the proposed site. It also
covers the potential effects of local intense precipitation. Although topical information may
appear in safety assessment Sections 2.4.3 through 2.4.7, the types of events considered and
the controlling event are reviewed in this section.

The flood history and the potential for flooding are reviewed for the following sources and
events. Factors affecting potential runoff (such as urbanization, forest fire, or change in
agricultural use), erosion, and sediment deposition are considered in the review.

1. Stream flooding
a. Probable maximum flood (PMF) with coincident wind-induced waves, considering

dam failure potential due to inadequate capacity, inadequate flood-discharge
capability, or existing physical condition.

b. Ice jams, both independently and coincident with a winter probable maximum
storm.
C. Tributary drainage area PMF potential.
d. Combinations of less severe river floods, coincident with surges and seiches.
2. Surges
a. Probable maximum hurricane (PMH) at coastal sites.
b. PMH wind translated inland and resulting wave action coincident with runoff-

induced flood levels.
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C. Probable maximum wind-induced (non-hurricane) storm surges and waves.

d. Combinations of less severe surges, coincident with runoff floods.
3. Seiches
a. Meteorologically induced in inland lakes (e.g., Great Lakes and harbors) and at

coastal harbors and embayments.

b. Seismically induced in inland lakes.
C. Seismically induced by tsunami (seismic sea waves) on coastal embayments.
d. Combinations of less severe surges and seiches, coincident with runoff floods.
4. Tsunamis
a. Near field, or local, excitation.
b. Far field, or distant, excitation.
5. Seismically induced dam failures (or breaches) and maximum water level at site from:
a. Failure of dam (or dams) during safe shutdown earthquake (SSE) coincident with

25-year flood.

b. Failure during an earthquake equal to ¥z the SSE coincident with standard
project flood (SPF).*

C. Failure during other earthquakes, coincident with runoff, surge, or seiche floods
where the coincidence is at least as likely as for 5.a and 5.b above.

6. Flooding caused by landslides
a. Flood waves.
b. Backwater effects due to stream blockage.

! This combination is based on the guidance of Regulatory Guide 1.59, “Design Basis
Floods for Nuclear Power Plants” and past NRC licensing practice. Regulatory Guide 1.59
references ANSI Standard N170-1976, which has been superseded by ANSI/ANS-2.8-1992,
“American National Standard for Determining Design Basis Flooding at Power Reactor Sites.”
Section 9.2.1.2 of this standard calls for consideration of dam failure caused by the Operating
Basis Earthquake (OBE) coincident with the peak of flood. Existing reactors were licensed
using an OBE equal to %2 the SSE. Though a 1997 rulemaking eliminated use of the OBE in
reactor design, the value of ¥ the SSE (or other value if justified by an ESP applicant) may be
used to analyze seismically induced dam failures.
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7. Ice loadings from water bodies

I ACCEPTANCE CRITERIA

Acceptance criteria for this section of this review standard address 10 CFR Parts 52 and 100
(Refs. 1 and 2) as they relate to identifying and evaluating hydrologic features of the site. The
regulations at 10 CFR 52.17(a) and 10 CFR 100.20(c) require that the site’s physical
characteristics (including seismology, meteorology, geology, and hydrology) be taken into
account when determining its acceptability to host a nuclear reactor or reactors.

To satisfy the hydrologic requirements of 10 CFR Parts 52 and 100, the applicant’s safety
assessment should contain a description of the surface and subsurface hydrologic
characteristics of the site and region and an analysis of the PMF. This description should be
sufficient to assess the acceptability of the site and to assess the potential for those
characteristics to influence the design of plant structures, systems, and components important
to safety. Meeting this requirement provides reasonable assurance that the hydrologic
characteristics of the site and potential hydrologic phenomena would pose no undue risk to the
type of facility proposed for the site.

For those cases where a reactor design is not specified, the ESP applicant may instead provide
a PPE to characterize a facility or facilities for comparison with the hydrologic characteristics of
the site. A PPE can be developed for a single type of facility or a group of candidate facilities
by selecting the limiting parameters from among the group. Important PPE parameters for
safety assessment Section 2.4 include but are not limited to precipitation (e.g., maximum
design rainfall rate and snow load) and the allowable site water level (e.g., maximum allowable
flood or tsunami and maximum allowable ground water level).

Note: Though not required at the ESP stage, the applicant for a combined license (COL) will
need to demonstrate compliance with General Design Criterion 2 (Ref. 3) as it relates to
structures, systems, and components important to safety being designed to withstand the
effects of hurricanes, floods, tsunamis, and seiches.

To meet the requirements of the hydrologic aspects of 10 CFR Parts 52 and 100, the following
specific criteria are used:

For safety assessment Section 2.4.2.1 (Flood History): The potential flood sources and flood
response characteristics of the region and site identified by the staff's review (described in
Review Procedures) are compared to those of the applicant. If similar, the applicant’s
conclusions are accepted. If, in the staff's opinion, significant discrepancies exist, the applicant
will be requested to provide additional data, reestimate the effects on a nuclear power plant or
plants of specified type (or falling within a PPE) that might be constructed on the proposed site,
or revise the applicable flood design bases, as appropriate.

For safety assessment Section 2.4.2.2 (Flood Design Considerations): The applicant’s estimate
of controlling flood levels is acceptable if it is no more than 5% less conservative than the staff's
independently determined (or verified) estimate. If the applicant’'s safety assessment estimate
is more than 5% less conservative, the applicant should fully document and justify its estimate
of the controlling level. On the other hand, the applicant may accept the staff’'s estimate.

For safety assessment Section 2.4.2.3 (Effects of Local Intense Precipitation): The applicant’s
estimates of local probable maximum precipitation (PMP) and the capacity of site drainage
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facilities (including drainage from the roofs of buildings and site ponding) are acceptable if the
estimates are no more than 5% less conservative than the corresponding staff's assessment.
Similarly, conclusions relating to the potential for any adverse effects of blockage of site
drainage facilities by debris, ice, or snow should be based upon conservative assumptions of
storm and vegetation conditions likely to exist during storm periods. If a potential hazard does
exist (e.g., the elevation of ponding exceeds the elevation of plant access openings), the
applicant should document and justify the local PMP basis. At the COL stage, the applicant
should analyze and design affected facilities to ensure they are protected against PMP.

Appropriate sections of the following documents are used by the staff to determine the
acceptability of the applicant’s data and analyses in meeting the requirements of 10 CFR Parts
52 and 100. Regulatory Guide 1.59% (Ref. 4) provides guidance for estimating the design basis
flooding considering the worst single phenomenon and combinations of less severe
phenomena. Publications of the U.S. Geological Survey (USGS), National Oceanic and
Atmospheric Administration (NOAA), Soil Conservation Service (SCS), Corps of Engineers,
applicable State and river basin authorities, and other similar agencies are used to verify the
applicant’s data relating to hydrologic characteristics and extreme events in the region.
Sections 2.4.3 through 2.4.7 of this review standard discuss methods of analysis to determine
the individual flood-producing phenomena.

Il REVIEW PROCEDURES

Requirements and procedures governing issuance of ESPs for approval of proposed sites for
nuclear power facilities are specified in 10 CFR Part 52. Information necessary for such a
permit includes a description of the site’s flood-related hydrologic characteristics. (Ref. 6) For
this type of permit, the scope and level of detail for reviewing hydrologic data are outlined
below.

ESP reviews are carried out under this section of this review standard to evaluate the
significance of the controlling flood level with regard to the design basis for flood protection of a
nuclear power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site.

For safety assessment Section 2.4.2.1 (Flood History):

The staff will review publications of the U.S. Geological Survey (USGS), National Oceanic and
Atmospheric Administration (NOAA), Soil Conservation Service (SCS), Corps of Engineers,
applicable State and river basin agencies, and others to ensure that historical maximum events
and the flood response characteristics of the region and site have been identified. Similar
material, in addition to applicant-supplied information, will be reviewed to identify independently
the potential sources of site flooding.

For safety assessment Section 2.4.2.2 (Flood Design Considerations):

The potential flood levels from consideration of the worst single phenomenon and combinations
of less severe phenomena are identified in accordance with Sections 2.4.3 through 2.4.7 of this
review standard and the controlling flood level is selected. The controlling flood level is

2 In using Regulatory Guide 1.59, references to ANSI N170-1976 should be read as
references to ANSI/ANS-2.8-1992 (Ref. 5), which has superseded the earlier document.
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compared with the proposed protection levels to ensure that the safety-related facilities for a
nuclear power plant or plants of specified type (or falling within a PPE) that might be
constructed on the proposed site will not be adversely affected. If appropriate, additional
provisions for flood protection will be imposed to ensure adequate protection of safety-related
facilities.

For safety assessment Section 2.4.2.3 (Effect of Local Intense Precipitation):

The staff’s estimates of flooding potential are based on PMP estimates from the appropriate
hydrometeorological reports and similar NOAA publications. The staff's estimates are
compared with the applicant's estimates to determine conformity to Acceptance Criteria in
subsection Il of this section of the review standard. Runoff models, such as the unit hydrograph
if applicable, or other runoff discharge estimates presented in standard texts, are used to
estimate discharge on the site drainage system. Where generalized runoff models are used,
coefficients used for the site and region are compared to information available at documented
locations to evaluate hydrologic conditions used in determining the probable maximum flood for
the site drainage system. Potential ponding on the site is also determined.

The above reviews are performed only when applicable to the site or site region. Some items
of review may be done on a generic basis.

V. EVALUATION FINDINGS

For ESP reviews, the findings will consist of a statement indicating the completeness of the
identification of site flood characteristics and flood design bases in compliance with 10 CFR
Parts 52 and 100. Sample statements for an ESP review follow:

The maximum flood known to have occurred on the A River was in 1796. The
peak discharge at B City, Montana, was estimated to be 10,200 m®/s (360,000
cubic feet per second (cfs)). The applicant estimated that a comparable flood
would produce water surface elevation at the site of 35.4 m (116 ft) MSL. The
maximum flood during the period since records were maintained (1883) at B City
was 9,900 m?/s (350,000 cfs) and occurred on October 3, 1929. These floods
occurred prior to construction of several upstream dams. Flood flows are now
regulated by C and D Reservoirs as well as by upstream hydropower plants.

The applicant has estimated potential flooding from rainfall over the E River
basin upstream from the site. The probable maximum flood (PMF), the upper
level of flooding the staff considers to be reasonably possible, was estimated to
produce a flow of 140,000 m®/s (5,000,000 cfs) near the city of F. This estimate
was made by using 165% of the Corps of Engineers project design flood (PDF)
estimate of 85,800 m®/s (3,030,000 cfs) at the same location, as modified by
upstream flood control reservoirs.

The 85,800-m%/s (3,030,000-cfs) project design flood flow is estimated to be
partially diverted to the leveed G and H Floodways upstream of the site, with
42,500 m®/s (1,500,000 cfs) continuing downstream within the levee system past
the plant site. The applicant concluded that the PMF could result in overtopping
of levees and flooding of the river valley well upstream from the site, thereby
causing generally low level flooding in the site area. The upstream levee
overtopping and resulting valley flow during such an event would reduce the flow
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in the main levee channel adjacent to the site to levels equal to or less than
those that would exist during a project design flood.

The staff concludes that the combination of a runoff-type flood less severe than
a PMF, but more severe than a PDF, and a coincident levee break in the vicinity
of the site could occur before water approaches levee grade upstream. A failure
or levee breach, when the levee is full to design capacity [1 m or 3 ft] below the
top of the levee adjacent to the site plus the effects of any coincident wind-
generated wave activity), would result in a higher water surface at the plant site
than a PMF spread over the valley as a result of levee failures upstream. At the
staff's request, the applicant evaluated various modes of levee failure in the
vicinity of the site.

One of the conditions postulated is that of a flood, approaching the severity of a
PMF, causing a massive failure of the upstream left bank levee along the G
floodway, resulting in flooding around the site, coincident with a failure of the
levee adjacent to the site. The applicant estimated the resulting water level at the
site would reach elevation 6.9 m (22.5 ft) MSL for this case. The case of an
instantaneous levee failure adjacent to the site, with no upstream levee failure,
resulted in an estimated water level of 7.5 m (24.6 ft) MSL.

Based on this evaluation, the staff concludes that, in order to meet the
requirements of 10 CFR Parts 52 and 100 with respect to potential hydrologic
events, the applicant should design for the conditions associated with the 7.5-m
(24.6-ft) MSL water level.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff's plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission's regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides.

VI. REFERENCES

Because of the geographic diversity of plant sites and the large number of hydrologic
references, no specific tabulation is given here. In general, maps, papers, and charts by the
U.S. Geological Survey (USGS), National Oceanic and Atmospheric Administration (NOAA),
Soil Conservation Service (SCS), Corps of Engineers; and other publications of state, federal,
and other regulatory bodies, describing hydrologic characteristics and water utilization in the
site vicinity and region, are referred to on an “as-available” basis.

1. 10 CFR Part 52, "Early Site Permits; Standard Design Certifications; and Combined
Licenses for Nuclear Power Plants."
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10 CFR Part 100, "Reactor Site Criteria

10 CFR Part 50, Appendix A, General Design Criterion 2, "Design Bases for Protection
Against Natural Phenomena.

Regulatory Guide 1.59, "Design Basis Floods for Nuclear Power Plants."
ANSI/ANS-2.8-1992, “Determining Design Basis Flooding at Power Reactor Sites."

Regulatory Guide 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants."
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.4.3 PROBABLE MAXIMUM FLOOD (PMF) ON STREAMS AND RIVERS

REVIEW RESPONSIBILITIES

Primary - Mechanical and Civil Engineering Branch (EMEB)
Secondary - None

l. AREAS OF REVIEW

In this section of the site safety assessment for an early site permit (ESP) application, the
hydrometeorological design basis is developed to determine the extent of any flood protection
necessary for those structures, systems, and components necessary to ensure the capability to
shut down a nuclear power plant or plants of specified type (or falling within a plant parameter
envelope [PPE]) that might be constructed on the proposed site and maintain it/them in a safe
shutdown condition. The areas of review include the probable maximum precipitation (PMP)
potential and precipitation losses over the applicable drainage area, the runoff response
characteristics of the watershed, the accumulation of flood runoff through river channels and
reservoirs, the estimate of the discharge rate trace (hydrograph) of the PMF at the plant site,
the determination of PMF water level conditions at the site, and the evaluation of coincident
wind-generated wave conditions that could occur with the PMF. Included is a review of the
details of design bases for site drainage (which is summarized in safety assessment Section
2.4.2); a review of the runoff for site drainage and drainage areas adjacent to the plant site,
including the roofs of safety-related structures, resulting from potential PMP; and a review of
the potential effects from erosion and sedimentation. The analyses involve modeling of
physical rainfall and runoff processes to estimate the upper level of possible flood conditions
adjacent to and on site.

Regulatory Guide 1.59' (Ref. 1) describes two positions with respect to flood protection for
which a PMF estimate is necessary to determine the controlling design basis conditions. If
Position 1 is chosen, all safety-related systems, structures, and components should be capable
of withstanding the effects from the controlling flood design basis. Position 2 limits the review
to specific safety-related structures, systems, and components necessary for cold shutdown
and maintenance thereof.

Il. ACCEPTANCE CRITERIA

Acceptance criteria for this section of this review standard address 10 CFR Parts 52 and 100
(Refs. 3 and 4) as they relate to identifying and evaluating hydrologic features of the site. The
regulations at 10 CFR Parts 52 and 100 require that a site’s physical characteristics (including

! In using Regulatory Guide 1.59, references to ANSI N170-1976 should be read as
references to ANSI/ANS-2.8-1992 (Ref. 2), which has superseded the earlier document.
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seismology, meteorology, geology, and hydrology) be taken into account when determining the
acceptability of a site for a nuclear reactor or reactors.

To satisfy the hydrologic requirements of 10 CFR Parts 52 and 100, the applicant’s safety
assessment should contain a description of the hydrologic characteristics of the site and region
and an analysis of the PMF. This description should be sufficient to assess the acceptability of
the site and the potential for those characteristics to influence the design of structures,
systems, and components important to safety for a nuclear power plant or plants of specified
type that might be constructed on the proposed site. Meeting this requirement provides
reasonable assurance that hydrologic phenomena of severity up to and including the PMF
would pose no undue risk to the type of facility proposed for the site.

For those cases where a reactor design is not specified, the ESP applicant may instead provide
a PPE to characterize a facility or facilities for comparison with the hydrologic characteristics of
the site. A PPE can be developed for a single type of facility or a group of candidate facilities
by selecting limiting values of parameters. Important PPE parameters for safety assessment
Section 2.4 include but are not limited to precipitation (e.g., maximum design rainfall rate and
snow load) and the allowable site water level (e.g., maximum allowable flood or tsunami surge
level and maximum allowable ground water level).

Note: Though not required at the ESP stage, the applicant for a combined license (COL) will
need to demonstrate compliance with General Design Criterion 2 (Ref. 5) as it relates to
structures, systems, and components important to safety being designed to withstand the
effects of floods.

To meet the requirements of the hydrologic aspects of 10 CFR Parts 52 and 100, the following
specific criteria are used:

The PMF as defined in Regulatory Guide 1.59 has been adopted as one of the conditions to be
evaluated in establishing the applicable stream and river flooding design basis referred to in
General Design Criterion 2, Appendix A, 10 CFR Part 50. PMF estimates are needed for all
adjacent streams or rivers and site drainage (including the consideration of PMP on the roofs of
safety-related structures). The criteria for accepting the applicant's PMF-related design basis
depend on one of the following three conditions:

1. The elevation attained by the PMF (with coincident wind waves) establishes a necessary
protection level to be used in the design of the facility.

2. The elevation attained by the PMF (with coincident wind waves) is not controlling; the
design basis flood protection level is established by another flood phenomenon (e.g.,
the probable maximum hurricane).

3. The site is "dry"; that is, the site is well above the elevation attained by a PMF (with
coincident wind waves).

When condition 1 is applicable, the staff will assess the flood level (described in subsection IlI).
The assessment may be made independently from basic data, by detailed review and checking
of the applicant’s analyses, or by comparison with estimates made by others that have been
reviewed in detail. The applicant’s estimates of the PMF level and the coincident wave action
are acceptable if the estimates are no more than 5% less conservative than the staff's
estimates. If the applicant’s estimates of discharge are more than 5% less conservative than
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the staff's, the applicant should fully document and justify its estimates or accept the staff's
estimates.

When condition 2 or 3 applies, the staff analyses may be less rigorous (described in subsection
llI). For condition 2, acceptance is based on the protection level estimated for another flood-
producing phenomenon exceeding the staff estimate of PMF water levels. For condition 3, the
site grade should be well above the staff assessment of PMF water levels. The evaluation of
the adequacy of the margin (difference in flood and site elevations) is generally a matter of
engineering judgment. The judgment is based on the confidence in the flood level estimate and
the degree of conservatism in each parameter used in the estimate.

Appropriate sections of the following documents are used by the staff to determine the
acceptability of the applicant's data and analyses. (Ref. 6) Regulatory Guide 1.59 provides
guidance for estimating the PMF design basis. Publications of the National Oceanic and
Atmospheric Administration (NOAA) and the Corps of Engineers may be used to estimate PMF
discharge and water level condition at the site and coincident wind-generated wave activity.

Il REVIEW PROCEDURES

Requirements and procedures governing issuance of ESPs for approval of proposed sites for
nuclear power facilities are specified in 10 CFR Part 52. Information required for such a permit
includes a description of the site's hydrometeorological characteristics. For this type of permit,
the scope and level of detail for reviewing such data are outlined below.

For conditions 1 and 2 (described in subsection Il), the methods used for evaluating flooding
potential are separated into two parts--PMF on adjacent streams and local PMF. (The
procedure for evaluating the adequacy of site drainage facilities based on a local PMF is
outlined in Section 2.4.2 of this review standard.) Corps of Engineers PMF assessments for
specific locations, or generalized PMF assessments for a geographical area approved by the
Chief of Engineers and contained in published or unpublished reports of that agency, may be
used in lieu of staff-developed analyses. In the absence of such assessments, both large and
small basin PMP estimates by NOAA,; published techniques of the World Meteorological
Organization; and runoff, impoundment, and river-routing models of the Corps of Engineers are
used by the staff to estimate PMF discharge and water level at the site. A comprehensive
review of the applicant's analyses will be performed and a simplified analysis using calculational
procedures or models with demonstrably conservative coefficients and assumptions is
performed. If the applicant's PMF estimates are within acceptable margins (described in
subsection 1), the staff positions will indicate concurrence with the applicant's PMF estimates
and the safety evaluation report (SER) input will be written accordingly. If the simplified
analysis indicates a potential problem with the applicant's estimates, a detailed analysis using
more realistic techniques will be performed. The staff will develop a position based on the
detailed analysis; resolve, if possible, differences between the applicant's and staff's estimates
of PMF design basis; and prepare the SER input accordingly.

Wind-generated wave action will be independently estimated using Corps of Engineers criteria
such as the "Coastal Engineering Manual."? (Ref. 7) When sufficient water depth is available,
the significant wave height and runup are used for structural design purposes, and the one

2 The “Coastal Engineering Manual” replaced the “Shore Protection Manual” in 2002.
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percent wave height and runup are used for flood level estimates. Where depth limits wave
height, the breaking or broken wave height and runup is used for both purposes.

For condition 3 (i.e., a "dry site"--one not subject to stream flooding by virtue of local
topographic considerations), the following procedures apply:

1. Use Corps of Engineers PMF estimates for other sites in the region to develop "regional
drainage area versus PMF discharge ” (m® per sec/km? (ft* per sec/mi®)) data, for
extrapolation to the site.

2. Envelope the above data points to obtain an estimate of the PMF applicable to the site.

3. Increase the estimate based on a judgment as to the applicability of the basic estimates.
An increase in the range of 10% to 50% is generally appropriate.

4, If warranted by relative elevation differences between the site and adjacent stream,
estimate the flood level at the site using slope-area techniques or water surface profile
computations.

5. Estimate wind (2-yr extreme windspeed) wave runup based on breaking or 1% wave
heights. Criteria for estimating windspeed are discussed in ANSI/ANS-2.8-1992.

6. Compare resultant water level with plant grade and lowest safety-related facility that can
be affected.

The above items of review are performed only when applicable to the site or site region. Some
items of review may be done on a generic basis.

V. EVALUATION FINDINGS

For ESP reviews, the findings will summarize the applicant's and staff's estimates of the peak
PMF runoff rate and water level (including allowance for coincident wind-generated wave
activity) at the site. If the applicant's estimates are within the criteria (described in subsection
I), staff concurrence will be stated. If the staff's estimates are 5% more conservative than the
applicant's estimates, if the flood conditions may adversely affect a nuclear power plant or
plants of specified type (or falling within a PPE) that might be constructed on the proposed site,
and if the applicant has been unable to support his estimates, a statement on use of the staff
bases will be made. If the flood conditions do not constitute a design basis, the findings will so
indicate.

If Regulatory Guide 1.59, Position 2, is elected by the applicant, a statement describing lesser
design bases will be included in the findings with a staff conclusion of adequacy.

A sample statement for an ESP review follows:
As set forth above, the probable maximum flood (PMF) resulting from the
probable maximum precipitation (PMP) on the ABC River drainage basin yielded

an estimated maximum stillwater level at the planned location of the intake
structure on the D & E Canal of about 1.5 m (5.0 ft) MSL.
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The PMF resulting from a local PMP storm on the drainage basins for the small
streams near the site yielded an estimated maximum stillwater level of about 18
m (60 ft) MSL, which is about 6 m (20 ft) below plant grade.

The local PMF resulting from the estimated local PMP was found not to cause
flooding of safety-related facilities for a nuclear power plant of type specified by
the applicant [or of a facility falling within the plant parameter envelope submitted
by the applicant] that might be constructed on the proposed site, since the site
drainage system would be capable of functioning adequately during such a
storm. Catch basins would be provided as part of the storm drainage system
and would be located throughout the plant site to drain local areas. The plant
yard would be graded with gentle slopes away from high points at the plant
buildings, and storm water would drain away from the buildings into the local
streams at lower elevations.

Historical data for the proposed site are consistent with the probable maximum
precipitation and flood levels identified in the safety assessment.

Therefore, the staff concludes that the site meets the flood requirements of 10
CFR Parts 52 and 100 and is acceptable.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff's plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides.

VI. REFERENCES

Because of the geographic diversity of plant sites and the large number of hydrologic
references, no specific tabulation is given here. In general, maps, papers, and charts by the
U.S. Geological Survey (USGS), National Oceanic and Atmospheric Administration (NOAA),
Soil Conservation Service (SCS), Corps of Engineers; and other publications of state, federal,
and other regulatory bodies, describing hydrologic characteristics and water utilization in the
site vicinity and region, are referred to on an “as-available” basis.

1. Regulatory Guide 1.59, "Design Basis Floods for Nuclear Power Plants."
2. ANSI/ANS-2.8-1992, “Determining Design Basis Flooding at Power Reactor Sites."

3. 10 CFR Part 52, "Early Site Permits; Standard Design Certifications; and Combined
Licenses for Nuclear Power Plants."
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10 CFR Part 100, "Reactor Site Criteria."

10 CFR Part 50, Appendix A, General Design Criterion 2, "Design Bases for Protection
Against Natural Phenomena."

Regulatory Guide 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants."

“Coastal Engineering Manual,” U.S. Army Engineer Waterways Experiment Station, U.S.
Government Printing Office, Washington, DC (2002).
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.4.4 POTENTIAL DAM FAILURES

REVIEW RESPONSIBILITIES

Primary - Mechanical and Civil Engineering Branch (EMEB)
Secondary - None

l. AREAS OF REVIEW

In this section of the site safety assessment for an early site permit (ESP) application, the
hydrogeologic design basis is developed to ensure consideration of any potential hazard to the
safety-related facilities of a nuclear power plant or plants of specified type (or falling within a
plant parameter envelope [PPE]) that might be constructed on the proposed site due to the
failure of upstream and downstream water control structures. The areas of review include
consideration of flood waves (bores) from severe breaching of upstream dams and the potential
loss of water supply due to failure of a downstream dam, domino-type failures of dams,
landslides, and effects of sediment deposition and erosion.

When data are provided to show that seismic events will not cause failures of upstream dams
that could produce the governing flood at a nuclear power plant or plants of specified type (or
falling within a PPE) that might be constructed on the proposed site, this section may contain
additional data and other information to support a contention that the dams are equivalent to
seismic Category | structures and will survive a local equivalent of the safe shutdown
earthquake (SSE) ground motion coincident with a 25-year flood or will survive %2 of the SSE
gound motion coincident with a standard project flood (SPF).* In such cases, the EMEB will
evaluate the data necessary to justify such a classification. EMEB review procedures are
outlined in the appropriate geosciences and structural sections of this review standard. The
balance of this section applies to the hydrologic analyses of dam failures or breaches.

Where analyses are provided in support of either a conclusion that a probable maximum flood
(PMF) should be the design basis flood for a stream, or that a postulated or arbitrarily assumed
dam failure flood is the design basis flood for a stream, the areas of review consist of the
following:

! This combination is based on the guidance of Regulatory Guide 1.59, “Design Basis
Floods for Nuclear Power Plants” and past NRC licensing practice. Regulatory Guide 1.59
references ANSI Standard N170-1976, which has been superseded by ANSI/ANS-2.8-1992,
“American National Standard for Determining Design Basis Flooding at Power Reactor Sites.”
Section 9.2.1.2 of this standard calls for consideration of dam failure caused by the Operating
Basis Earthquake (OBE) coincident with the peak of flood. Existing reactors were licensed
using an OBE equal to %2 the SSE. Though a 1997 rulemaking eliminated use of the OBE in
reactor design, the value of %2 the SSE (or other value if justified by an ESP applicant) may be
used to analyze seismically induced dam failures.
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1. Conservatism of modes of assumed dam failure and deposition of debris downstream.

2. Consideration of flood control reservoirs at full pool level.

3. Conservatism of coincident flow rates and levels, depending on whether failure is
postulated with an equivalent SSE coincident with a 25-year flood or ¥z of the SSE

coincident with an SPF. An SPF is considered to be about forty percent of a PMF.

4, Flood wave attenuation to downstream dams or to the site, whichever would be
encountered first.

5. Potential for multiple dam failures; flood wave effects and potential for failure of
downstream dams.

6. Hydraulic failure as a result of overtopping for any reason.
7. Dynamic effects of possible bores on exposed facilities of a nuclear power plant or
plants of specified type (or falling within a PPE) that might be constructed on the

proposed site.

8. Conservative flow conditions for downstream dam failures that can influence safety-
related water supplies.

9. Applicability and conservatism of models used to predict the effects of dam failure floods
including breach shape and rate of failure.

I. ACCEPTANCE CRITERIA

Acceptance criteria for this section of this review standard are based on meeting the
requirements of the following regulations:

1. 10 CFR Parts 52 and 100 (Refs. 1 and 2) as they relate to evaluating hydrologic
features of the site.

2. 10 CFR 100.23 as it relates to establishing the design basis flood due to seismic dam
failure.

The regulations at 10 CFR 52.17(a) and 10 CFR Part 100.20(c) require that the site's physical
characteristics (including seismology, meteorology, geology, and hydrology) be taken into
account when determining its acceptability to host a nuclear reactor or reactors.

The regulations at 10 CFR Parts 52 and 100 are applicable to safety assessment Section 2.4.4
because it addresses the physical characteristics, including hydrology, considered by the
Commission when determining the acceptability of a site for a power reactor. To satisfy the
hydrologic requirements of 10 CFR Parts 52 and 100, the applicant's safety assessment should
contain a description of the hydrologic characteristics of the region and an analysis of potential
dam failures. The description should be sufficient to assess the acceptability of the site and the
potential for those characteristics to influence the design of structures, systems, and
components important to safety. Meeting this criterion provides reasonable assurance that
effects of high water levels resulting from failure of upstream dams, as well as those of low
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water levels resulting from failure of a downstream dam, would pose no undue risk to the type
of facility proposed for the site.

For those cases where a reactor design is not specified, the ESP applicant may instead provide
a PPE to characterize a facility or facilities for comparison with the hydrologic characteristics of
the site. A PPE can be developed for a single type of facility or a group of candidate facilities
by selecting limiting values of parameters. Important PPE parameters for safety assessment
Section 2.4 include but are not limited to precipitation (e.g., maximum design rainfall rate and
snhow load) and the allowable site water level (e.g., maximum allowable flood or tsunami surge
level and maximum allowable ground water level).

The regulation at 10 CFR 100.23 requires consideration of geologic and seismic factors in
determination of site suitability. Section 100.23(c) requires an investigation to obtain geologic
and seismic data for evaluating seismically induced floods, including failure of an upstream dam
during an earthquake.

The regulation at 10 CFR 100.23 is applicable to Section 2.4.4 of this review standard because
it requires investigation of seismically induced floods or low water levels that guide the
Commission in its consideration of the suitability of proposed sites for nuclear power plants.
More detailed guidance on the investigation of seismically induced floods is provided in
Regulatory Guide 1.70 (Ref. 3), including results for seismically induced dam failures and
antecedent flood flows coincident with the flood peak. Meeting 10 CFR 100.23 provides
reasonable assurance that, given the geologic and seismic characteristics of the proposed site,
a nuclear power plant or plants of specified type (or falling within a PPE) could be constructed
and operated on the proposed site without undue risk to the health and safety of the public with
respect to those characteristics.

Note: Though not required at the ESP stage, the applicant for a combined license (COL) will
need to demonstrate compliance with General Design Criterion 2 (Ref. 4) as it relates to
structures, systems, and components important to safety being designed to withstand floods.

To meet the requirements of 10 CFR Parts 52 and 100, and 10 CFR 100.23, as they relate to
dam failures, the following specific criteria are used:

The staff will review the applicant’s analyses and independently assess the coincident river
flows at the site and at the dams being analyzed. ANSI/ANS-2.8-1992 (Ref. 5) provides
guidance on acceptable river flow conditions to be assumed coincident with the dam failure
event. The applicant’s estimates (which may include landslide-induced failures) of the flood
discharge resulting from the coincident events should be no more than 5% less conservative
than the staff's estimates to be acceptable. If the applicant’s estimates differ by more than 5%,
the applicant should fully document and justify its estimates or accept the staff’'s estimates.

For safety assessment Section 2.4.4.1 (Dam Failure Permutations): The location of dams and
potentially "likely" or severe modes of failure should be identified. Dams or embankments for
the purpose of impounding water for a nuclear power plant or plants that might be constructed
on the proposed site should also be identified. The potential for multiple, seismically induced
dam failures and the domino failure of a series of dams should be discussed. Approved models
of the Corps of Engineers and the Tennessee Valley Authority are used to predict the
downstream water levels resulting from a dam breach (Refs. 6 through 10). First-time use of
other models will necessitate complete model description and documentation. Acceptance of
the model (and subsequent analyses) is based on the staff review of model theory, available
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verification, and application. Where other than instantaneous failure is assumed, the
conservatism of the rate of failure and shape of the breach should be well documented. A
determination of the peak flow rate and water level at the site for the worst possible combination
of dam failures and a summary analysis (that substantiates the condition as the critical
permutation) should be presented, along with a description (and the bases) of all coefficients
and methods used. Also, the effects of other concurrent events on plant safety, such as
blockage of the river and water-borne missiles, should be considered.

For safety assessment Sections 2.4.4.2 (Unsteady Flow Analysis of Potential Dam Failures)
and 2.4.4.3 (Water Level at Plant Site): The effects of coincident and antecedent flood flows (or
low flows for downstream structures) on initial pool levels should be considered. Use of the
methods given in References 11 or 12 is acceptable for determination of initial pool levels.
Depending upon estimated failure modes and the elevation difference between plant grade and
normal river levels, it may be acceptable to use conservative simplified procedures to estimate
flood levels at the site. Where calculated flood levels using simplified methods are at or above
plant grade and using assumptions which cannot be demonstrated as conservative, it will be
necessary to use unsteady flow methods to develop flood levels at the site. References 7, 13,
and 14 are acceptable methods; however, other programs would be acceptable with proper
documentation and justification. Computations, coefficients, and methods used to establish the
water level at the site for the most critical dam failures should be summarized. Coincident wind-
generated wave activity should be considered in a manner similar to that discussed in Section
2.4.3 of this review standard.

Appropriate sections of the guides described below are used by the staff to determine the
acceptability of the applicant’s data and analyses. Regulatory Guide 1.59% (Ref. 15) provides
guidance for estimating the design basis for flooding considering the worst single phenomenon
and combination of less severe phenomena.

Il REVIEW PROCEDURES

The conservatism of the applicant’s estimates of flood potential and low water levels from
structure failures is judged against the criteria indicated in subsection Il above. An analysis is
performed using simplified, conservative procedures (such as instantaneous failure, coincident
SPF flows, minimal flood wave attenuation, and extrapolated site discharge-rating curves).
Techniques for such analyses are identified in standard hydraulic design references and text
books, such as those listed in the reference section (Refs. 16 through 31). If no potential flood
problem exists, the staff safety evaluation report (SER) input is written accordingly. If the
simplified analysis indicates a potential flooding problem, the analysis is repeated using a more
refined technique which may include time rate of failure and hydrometeorologically compatible
storm centering. Detailed failure models, such as those of the Corps of Engineers and the
Tennessee Valley Authority, are utilized to identify the outflows from various failure modes.
Models of the Corps of Engineers or the Tennessee Valley Authority are used to identify the
outflow characteristics and resultant water level at the site (Refs. 6 through 10, and 13). The
staff will develop a position based on the analyses performed; resolve, if possible, differences
between the applicant’s and staff's estimates; and write the SER input accordingly.

2 In using Regulatory Guide 1.59, references to ANSI N170-1976 should be read as
references to ANSI/ANS-2.8-1992, which has superseded the earlier document.
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The above reviews are performed only when applicable to the site or site region. Some items
of review may be done on a generic basis.

V. EVALUATION FINDINGS

For ESP reviews, the findings will summarize the applicant and staff evaluations in compliance
with 10 CFR Parts 52 and 100, and 10 CFR 100.23, of the design basis maximum and
minimum water levels caused by potential dam failures. If the applicant’s estimates are within
acceptable margins (described in subsection 1), staff concurrence in the applicant’'s estimates
will be stated. If the applicant’s estimates are not within acceptable margins, and if a nuclear
power plant or plants of specified type (or falling within a PPE) that might be constructed on the
proposed site may be adversely affected, a position on use of the staff bases will be stated. If
no dam failure review was undertaken at the ESP stage (of the scope described), this fact will
be indicated. Evaluation of a dam constructed after issuance of an ESP would need to be
performed at the COL stage.

Sample statements for ESP reviews follow:

As set forth above, the distance (more than 480 km [300 mi]) to upstream
reservoirs of appreciable size is such that the staff assessment leads to the
conclusion that their arbitrarily assumed failure, under postulated combinations
of floods and earthquakes of the severity discussed in Regulatory Guide 1.59,
would not constitute a threat to a nuclear power plant of specified type [or to a
facility falling within the plant parameter envelope submitted by the applicant]
that might be constructed on the proposed site.

Dam failure-caused "worst case" floods were evaluated by the applicant based
upon failures with consideration of only the location and sizes of upstream
impoundments, and not on inherent capability of such structures to resist
earthquakes, volcanic activity, and severe landslide-induced floods. The most
severe flood of this kind was estimated based upon an assumed catastrophic
failure of Dam A some 680 km (420 mi) upstream. The peak flow at the site
from such a flood was estimated to be 85,000 m®/s (3,000,000 cfs). This flow is
estimated to occur about 2 days after the dam failure and reach elevation 12 m
(39 ft) MSL, 3 m (10 ft) below plant grade.

A volcanically induced flood was assumed to cause a domino-type failure of the
three dams on the tributary B River from a volcanic eruption of Mt. D. The
evaluation indicated such an event could cause the second most severe artificial
flood that would reach the site. This event was estimated to produce a peak flow
at the site of 80,000 m?/s (2,800,000 cfs) and a water level of 12 m (39 ft) MSL, 3
m (10 ft) below plant grade.

Therefore, the staff concludes that the plant design flood elevation, at plant
grade of 15 m (50 ft) above mean sea level (MSL), is acceptable and meets the
requirements of 10 CFR Parts 52 and 100, and 10 CFR 100.23 with respect to
potential hazards due to dam failure floods.

The findings will address the envelope of site-related hydrologic parameters. These
parameters should be representative of the most severe hydrologic characteristics likely to
occur as a result of dam failure.
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V.

IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff's plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission’s regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides.
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.4.5 PROBABLE MAXIMUM SURGE AND SEICHE FLOODING

REVIEW RESPONSIBILITIES

Primary - Mechanical and Civil Engineering Branch (EMEB)
Secondary - None

l. AREAS OF REVIEW

In this section of the site safety assessment for an early site permit (ESP) application, the
hydrometeorological design basis is developed to determine the extent of flood protection
necessary for safety-related systems for a nuclear power plant or plants of specified type (or
falling within a plant parameter envelope [PPE]) that might be constructed on the proposed site.
The areas of review include the characteristics of the assumed probable maximum hurricane or
other probable maximum wind storms and the techniques, methodologies, and parameters
used in the determination of the design surge and/or seiche. Antecedent water levels, storm
tracks, methods of analysis, coincident wind-generated wave action and wave runup on safety-
related structures, potential for wave oscillation at the natural periodicity, and the resultant
design bases for surge and seiche flooding are also reviewed.

Il. ACCEPTANCE CRITERIA

The EMEB acceptance criteria for this section of this review standard are based on meeting the
requirements of 10 CFR Parts 52 and 100 (Refs. 1 and 2) as they relate to evaluating the
hydrologic characteristics of the site. Specific criteria necessary to meet the relevant hydrologic
requirements of 10 CFR Parts 52 and 100 are the regulations at 10 CFR 52.17(a) and 10 CFR
100.20(c), which require that the site’s physical characteristics (including seismology,
meteorology, geology, and hydrology) be taken into account when determining its acceptability
for a nuclear reactor or reactors.

To satisfy the hydrologic requirements of 10 CFR Parts 52 and 100, the applicant’s safety
assessment should contain a description of the surface and subsurface hydrologic
characteristics of the region and an analysis of the potential for flooding due to surges or
seiches. This description should be sufficient to assess the acceptability of the site and the
potential for a surge or seiche to influence the design of structures, systems, and components
important to safety for a nuclear power plant or plants of specified type that might be
constructed on the proposed site. Meeting this requirement provides reasonable assurance that
the most severe flooding likely to occur as a result of storm surges or seiches would not pose
an undue risk to the type of facility proposed for the site.

For those cases where a reactor design is not specified, the ESP applicant may instead provide
a PPE to characterize a facility or facilities for comparison with the hydrologic characteristics of
the site. A PPE can be developed for a single type of facility or a group of candidate facilities
by selecting limiting values of parameters. Important PPE parameters for safety assessment
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Section 2.4 include but are not limited to precipitation (e.g., maximum design rainfall rate and
snow load) and the allowable site water level (e.g., maximum allowable flood or tsunami surge
level and maximum allowable ground water level).

Note: Though not required at the ESP stage, the applicant for a combined license (COL) will
need to demonstrate compliance with General Design Criterion 2 (Ref. 3) as it relates to
structures, systems, and components important to safety being designed to withstand
hurricanes and seiches.

If it has been determined that surge and seiche flooding estimates are necessary to identify
flood design bases, the applicant’s analysis will be considered complete and acceptable if the
following areas are addressed and can be independently and comparably evaluated from the
applicant’s submission.

1. All reasonable combinations of probable maximum hurricane, moving squall line, or
other cyclonic wind storm parameters are investigated, and the most critical combination
is selected for use in estimating a water level.

2. Models used in the evaluation are verified or have been previously approved by the
staff.
3. Detailed descriptions of bottom profiles are provided (or are readily obtainable) to enable

an independent staff estimate of surge levels.

4, Detailed descriptions of shoreline protection and safety-related facilities are provided to
enable an independent staff estimate of wind-generated waves, runup, and potential
erosion and sedimentation.

5. Ambient water levels, including tides and sea level anomalies, are estimated using
NOAA and Corps of Engineers publications as described below.

6. Combinations of surge levels and waves that may be critical to design of a nuclear
power plant or plants of specified type (or falling within a PPE) that might be constructed
on the proposed site are considered, and adequate information is supplied to allow a
determination that no adverse combinations have been omitted.

7. At the COL stage, if Regulatory Guide 1.59' (Ref. 4), Position 2, is elected by the
applicant, the design basis for flood protection of all safety-related facilities identified in
Regulatory Guide 1.29 (Ref. 6) should be shown to be adequate in terms of time
necessary for implementation of any emergency procedures. The applicant should also
demonstrate that all potential flood situations that could negate the time and capability to
initiate flood emergency procedures are provided for in the less severe design basis
selected.

This section of the safety assessment may also state with justification that surge and seiche
flooding estimates are not necessary to identify the flood design basis (e.g., the site is not near
a large body of water).

! In using Regulatory Guide 1.59, references to ANSI N170-1976 should be read as
references to ANSI/ANS-2.8-1992 (Ref. 5), which has superseded the earlier document.
2.4.5-2



Hydrometeorological estimates and criteria for development of probable maximum hurricanes
for east and Gulf Coast sites, squall lines for the Great Lakes, and severe cyclonic wind storms
for all lake sites by the Corps of Engineers, National Oceanic and Atmospheric Administration
(NOAA), and the staff are used for evaluating the conservatism of the applicant’s estimates of
severe windstorm conditions, as discussed in Regulatory Guide 1.59. The Corps of Engineers
and NOAA criteria call far variation of the basic meteorological parameters within given limits to
determine the most severe combination that could result. The applicant’s hydrometeorological
analysis should be based on the most critical combination of these parameters. (Refs. 7 and 8)

Data from publications of NOAA, the Corps of Engineers, and other sources (such as tide
tables, tide records, and historical lake level records) are used to substantiate antecedent water
levels. These antecedent water levels should be as high as the "10% exceedance" monthly
spring high tide, plus a sea level anomaly based on the maximum difference between recorded
and predicted average water levels for durations of 2 weeks or longer for coastal locations or
the 100-yr recurrence interval high water for the Great Lakes. In a similar manner, the storm
track, wind fields, effective fetch lengths, direction of approach, timing, and frictional surface
and bottom effects are evaluated by independent staff analysis to ensure that the most critical
values have been selected. Models used to estimate surge hydrographs that have not
previously been reviewed and approved by the staff are verified by reproducing historical
events, with any discrepancies in the model being on the conservative (i.e., high) side.

Criteria and methods of the Corps of Engineers, as generally summarized in Reference 9, are
used as a standard to evaluate the applicant’s estimate of coincident wind-generated wave
action and runup.

Criteria and methods of the Corps of Engineers and other standard techniques are used to
evaluate the potential for oscillation of waves at natural periodicity.

At the COL stage, criteria and methods of the Corps of Engineers (Ref. 9) are used to evaluate
the adequacy of protection from flooding, including the static and dynamic effects of broken,
breaking, and nonbreaking waves. Regulatory Guide 1.102 (Ref. 10) provides further guidance
on flood protection. Regulatory Guide 1.125 (Ref. 11) provides guidance for using physical
models in assessing flood protection.

Il REVIEW PROCEDURES

Requirements and procedures governing issuance of ESPs for approval of proposed sites for
nuclear power facilities are specified in 10 CFR Part 52. Information required for such a permit
includes a description of the site’'s hydrometeorological characteristics. For this type of review,
the procedures below should be followed.

The staff will evaluate the applicant’'s analysis, including all of the assumptions, techniques, and
models used. If satisfied with their technical soundness and applicability to the problem, the
staff's evaluation will be focused on the conservatism of parameters used by the applicant.

If not satisfied with the applicant’s techniques, the staff will perform a simplified analysis of the
controlling surge and seiche flooding level (coincident with wind-generated wave activity) for
comparison with the PPE (or selected plant design) for allowable site water level. If the
applicant’s estimates of critical water level are no more than 5% less conservative than the
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staff’s estimates,? staff concurrence will be stated. If the applicant’s estimates are more than
5% less conservative, the analysis is repeated using more realistic techniques. The staff will
develop a position based on the analysis; resolve, if possible, differences between the
applicant’s and staff's estimates of surge and seiche flooding levels; and write the safety
evaluation report (SER) input accordingly. The specific review procedures are described below.

In general, the conservatism of the applicant’s estimates of flood potential from surges and
seiches is judged against the criteria indicated in subsection Il above and as discussed in
Regulatory Guide 1.59. If the site is not near a large body of water, the staff findings may be
prepared a priori. Methods of the Corps of Engineers and National Oceanic and Atmospheric
Administration (NOAA) (HUR 7-97 and amendments, Ref. 12) are used to develop the critical
probable maximum hurricane (PMH) parameters for the site. The Corps of Engineers model
SURGE (or other verified models) may be used to estimate the maximum surge stillwater
elevations at coastal sites. Coincident wind-generated waves and runup are estimated from
publications by the Corps of Engineers (Ref. 9). Reports of NOAA and the Corps of Engineers
are used to estimate probable maximum wind fields over the Great Lakes. Models such as
Platzmann’s (Ref. 13), or other verified models, may be used to estimate the maximum surge or
seiche stillwater elevation for Great Lakes sites; coincident wind-generated waves and runup
are estimated as above. Additional information related to storm surge and wave setup
problems is available in References 14 through 36.

Two-dimensional models (Refs. 37 through 39) include seiching effects. Seiching potential is
evaluated using one-dimensional models by comparing the natural period of oscillation
(resonance) of the water body with the estimated meteorologically induced wave periods.
Resonance of a water body may be calculated by the methods presented in Reference 9 or
standard texts. Generally, a demonstration that the water body cannot generate or sustain
waves of the period for resonance is satisfactory to discuss the possibility of damaging
seiching. Similarly, seismically induced seiching is precluded if the natural period of oscillation
of the water body is dissimilar from the period of seismic excitation. If resonance is possible,
the maximum seiche should be considered in the selection of the critical flood design bases.

The above reviews are performed only when applicable to the site or site region. Some items
of review may be done on a generic basis.

V. EVALUATION FINDINGS

For ESP reviews, the findings will summarize the applicant’'s and staff's estimates of critical
water level (including wind-generated wave levels) at the site. If the estimates meet the criteria
(described in subsection Il above), staff concurrence will be stated. If the applicant’s estimates
do not meet the criteria in subsection Il above, and a nuclear power plant or plants of specified
type (or falling within a PPE) that might be constructed on the proposed site may be adversely
affected, a statement on use of the staff's estimates for the design basis will be made. If the
flood conditions do not constitute a design basis, the statement will so indicate.

If Regulatory Guide 1.59, Position 2, is elected by the applicant for protection, a statement
describing lesser design bases will be included in the findings with the staff conclusion of
adequacy.

2 Based on the difference between normal water levels and the flood event.
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A sample statement for an ESP review follows:

As set forth above, the design basis hurricane-induced high and low stillwater
levels were established during the early site permit review at elevations 6.7 m
(22.0 ft) MSL and -2.3 m (-7.5 ft) MSL, respectively. These levels are based
upon the estimated water levels, exclusive of wave action, that would occur
during passages of a probable maximum hurricane (PMH) to the south and
north, respectively, of the proposed plant site.

Therefore, the staff concludes that the applicant has adequately described the
surface and subsurface hydrologic characteristics of the region and the potential
for flooding due to surges or seiches. The applicant’s description is sufficient to
meet the requirements of 10 CFR Part 52 and 10 CFR Part 100 with respect to
surge and seiche flooding.

V. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees regarding the NRC
staff's plans for using this section of this review standard.

This section will be used by the staff when performing safety evaluations of ESP applications
submitted by applicants pursuant to 10 CFR Part 52. Except in those cases in which the
applicant proposes an acceptable alternative method for complying with specified portions of
the Commission's regulations, the method described herein will be used by the staff in its
evaluation of conformance with Commission regulations.

Implementation schedules for conformance to parts of the method discussed herein are
contained in the referenced regulatory guides.
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RS-002, “PROCESSING APPLICATIONS FOR EARLY SITE PERMITS”
ATTACHMENT 2
2.4.6 PROBABLE MAXIMUM TSUNAMI FLOODING

REVIEW RESPONSIBILITIES

Primary - Mechanical and Civil Engineering Branch (EMEB)
Secondary - None

l. AREAS OF REVIEW

The geohydrological design basis of a nuclear power plant or plants of specified type (or falling
within a plant parameter envelope [PPE] that might be constructed on the proposed site is
developed in this section of the site safety assessment for an early site permit (ESP) application
to determine the extent of plant protection necessary for tsunami flooding and drawdown
(outlined in Regulatory Guide 1.102). (Ref. 1) The areas of review include the hydrologic
characteristics of the maximum locally and distantly generated tsunami and the techniques,
methodologies, and parameters, including the geoseismic parameters of the generators, used
in the determination of the design basis tsunami (discussed in Regulatory Guide 1.59%). (Ref. 2)

Hydrologic analysis techniques, including tsunami formation, propagation and shoaling models,
and coincident water levels, including astronomical tide, storm surges and waves, are reviewed.

The review will encompass the geologic and seismic characteristics of potential faults that
might cause a tsunami, including the earthquake magnitude, focal depth, source dimensions,
fault orientation, and vertical displacement. The applicant’s values for parameters used to
model tsunami, which may represent the upper bounds of the parameters, will be reviewed.

Il. ACCEPTANCE CRITERIA

Acceptance criteria for this section of this review standard relate to the following regulations:

1. 10 CFR Parts 52 and 100 (Refs. 4 and 5) as they relate to identifying and evaluating
hydrologic features of the site.

2. 10 CFR 100.23, as it relates to investigating the tsunami potential at the site.

The regulations at 10 CFR 52.17(a) and 10 CFR 100.20(c) require that the site’s physical
characteristics (including seismology, meteorology, geology, and hydrology) be taken into
account when determining its acceptability to host a nuclear reactor or reactors. The
regulations at 10 CFR Parts 52 and 100 are applicable to Section 2.4.6 of this review standard
because they address the physical characteristics, including hydrology, considered by the

! In using Regulatory Guide 1.59, references to ANSI N170-1976 should be read as
references to ANSI/ANS-2.8-1992 Ref. 3), which has superseded the earlier document.
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Commission when determining the acceptability of the proposed site. To satisfy the hydrologic
requirements of 10 CFR Parts 52 and 100, the applicant’s safety assessment should contain a
description of the hydrologic characteristics of the coastal region in which the proposed site is
located and an analysis of severe seismically induced waves. The description should be
sufficient to assess the acceptability of the site and the potential for a tsunami to influence the
design of structures, systems, and components important to safety for a nuclear power plant or
plants of specified type that might be constructed on the proposed site. Meeting this
requirement provides reasonable assurance that the most severe flooding likely to occur as a
result of tsunami would pose no undue risk to the type of facility proposed for the site.

For those cases where a reactor design is not specified, the ESP applicant may instead provide
a PPE to characterize a facility or facilities for comparison with the hydrologic characteristics of
the site. A PPE can be developed for a single type of facility or a group of candidate facilities
by selecting limiting values of parameters. Important PPE parameters for safety assessment
Section 2.4 include but are not limited to precipitation (e.g., maximum design rainfall rate and
snow load) and the allowable site water level (e.g., maximum allowable flood or tsunami surge
level and maximum allowable ground water level).

The regulation at 10 CFR 100.23(c) requires that geologic and seismic factors be considered
when determining suitability of the site. Section 100.23(c) requires an investigation to obtain
geologic and seismic data necessary for evaluating seismically induced floods and water
waves. Section 100.23(c) is applicable to Section 2.4.6 of this review standard because it
requires investigation of distantly and locally generated waves or tsunami that have affected or
could affect a proposed site, inclu